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Standards 
 

Standards are superscripted in each unit and are referenced in the appendices. Standards in the 

Horticulture Curriculum Framework and supporting materials are based on the following: 

 

National Agriculture, Food and Natural Resources (AFNR) Career Cluster Content 

Standards 

The National Council for Agricultural Education (The Council) shapes and strengthens 

school-based agricultural education at all levels. The Council and the National AFNR 

Career Cluster Content Standards Committee have developed standards that provide state 

agricultural education leaders and teachers with a guide to cultivate well-planned 

curriculum in agriscience education for grades 9 through 14. The standards referenced in 

this curriculum are reprinted with permission from the National Council for Agricultural 

Education, 1410 King Street, Suite 400, Alexandria, VA 22314. (800) 772-0939. 

Copyright © 2015. 

https://www.ffa.org/thecouncil/Documents/finalafnrstandardsv324609withisbn_000.pdf 

 

College and Career-Ready Standards 

The College and Career-Ready Standards emphasize critical thinking, teamwork and 

problem-solving skills. Students will learn the skills and abilities demanded by the 

workforce of today and the future. Mississippi adopted Mississippi College- and Career-

Ready Standards (MCCRS) because they provide a consistent, clear understanding of 

what students are expected to learn so that teachers and parents know what they need to 

do to help them. Reprinted from http://www.mde.k12.ms.us/MCCRS 

 

International Society for Technology in Education Standards (ISTE) 

Reprinted with permission from National Educational Technology Standards for 

Students: Connecting Curriculum and Technology, Copyright 2007, International Society 

for Technology in Education (ISTE), 800.336.5191 (U.S. and Canada) or 541.302.3777 

(International), iste@iste.org, www.iste.org. All rights reserved. Permission does not 

constitute an endorsement by ISTE. 

21st Century Skills and Information and Communication Technologies Literacy 

Standards 

In defining 21st-century learning, the Partnership for 21st Century Skills has embraced 

five content and skill areas that represent the essential knowledge for the 21st century: 

global awareness; civic engagement; financial, economic, and business literacy; learning 

skills that encompass problem-solving, critical-thinking, and self-directional skills; and 

information and communication technology (ICT) literacy.  

  

https://www.ffa.org/thecouncil/Documents/finalafnrstandardsv324609withisbn_000.pdf
http://www.mde.k12.ms.us/MCCRS
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Preface 
 

Secondary career and technical education programs in Mississippi face many challenges 

resulting from sweeping educational reforms at the national and state levels. Schools and 

teachers are increasingly being held accountable for providing true learning activities to every 

student in the classroom. This accountability is measured through increased requirements for 

mastery and attainment of competency as documented through both formative and summative 

assessments. 

 

The courses in this document reflect the statutory requirements as found in Section 37-3-49, 

Mississippi Code of 1972, as amended (Section 37-3-46). In addition, this curriculum reflects 

guidelines imposed by federal and state mandates (Laws, 1988, Ch. 487, §14; Laws, 1991, Ch. 

423, §1; Laws, 1992, Ch. 519, §4 eff. from and after July 1, 1992; Carl D. Perkins Vocational 

Education Act IV, 2007; and No Child Left Behind Act of 2001).  
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Mississippi Teacher Professional Resources  
The following are resources for Mississippi teachers.  

 

Curriculum, Assessment, Professional Learning, and other program resources can be found at 

The Research and Curriculum Unit’s website: http://www.rcu.msstate.edu 

 
Learning Management System: An online resource 

Learning Management System information can be found at the RCU’s website, under 

Professional Learning. 

 

Should you need additional instructions, please call 662.325.2510.  

 
  

http://www.rcu.msstate.edu/


Mississippi CTE Curriculum Framework  Page 7 of 90 

 

Executive Summary 
 

Pathway Description 

The secondary pathway in horticulture prepares individuals for entry-level employment or 

continuing education in a wide variety of fields in the horticulture industry. Students enrolled in 

the program participate in a variety of instructional activities including lectures, discussions, 

laboratory experiences at the school, and work-based learning activities in the field, such as field 

trips and shadowing experiences. Students also receive supplementary instruction and 

reinforcement of learning through activities in youth organizations. Topics covered in the two-

year program include plant structure and growth; plant propagation; pest management; floristry; 

greenhouse crops and management; olericulture; plantscaping; landscape design, installation, and 

management; and turfgrass management. Student competencies and suggested objectives in the 

curriculum framework have been correlated to the knowledge and skill statements listed in 

Career Cluster Resources for Agriculture, Food, and Natural Resources (AFNR), as published by 

the National Association of State Directors of Career and Technical Education.  

 

Industry Certification 

No national industry-recognized certifications are known to exist at this time in the field of 

horticulture. Competencies and suggested performance indicators in the horticulture courses 

have been correlated, however, to the AFNR Career Cluster Content Standards that have been 

reviewed and endorsed at the national level by the National Council on Agricultural Education. 

 

Assessment 

The latest assessment blueprint for the curriculum can be found at 

http://www.rcu.msstate.edu/Curriculum/CurriculumDownload.aspx. 

 

Student Prerequisites 

In order for students to experience success in the program, the following student prerequisites are 

suggested: 

1. C or higher in pre-algebra 

or 

2. TABE Math Computation and TABE Math Applied Score (eighth grade or higher) 

or 

3. Instructor approval 

 

Applied Academic Credit  

The content of the horticulture course has been aligned to the 2010 Mississippi Science 

Curriculum Framework. Students who complete horticulture will receive two electives and two 

science credits or four elective credits that will count toward high school science graduation 

requirements. 

 

Teacher Licensure 

The latest teacher licensure information can be found at: 

http://www.mde.k12.ms.us/OEL. 

 

http://www.rcu.msstate.edu/Curriculum/CurriculumDownload.aspx
http://www.mde.k12.ms.us/OEL
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Professional Learning 

If you have specific questions about the content of any of training sessions provided, please 

contact the Research and Curriculum Unit at 662.325.2510. 

.  
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Course Outlines 
 

Option 1—Four One-Carnegie-Unit Courses 

 

This curriculum consists of four one-Carnegie-unit courses, which should be completed in the 

following sequence: 

 

1. Introduction to Horticulture – Course Code: 991402 

 

2. Horticulture Plant Processes – Course Code: 991403 

 

3. Horticulture Nursery – Course Code: 991404 

 

4. Horticulture Landscape and Turfgrass – 991405 

 

Course Description: Introduction to Horticulture 

This course teaches students about horticulture orientation and leadership development. Students 

are introduced to basic plant and soil science (plant structure and growth). This course also 

focuses on horticulture structures. 

 

Course Description: Horticulture Plant Processes 

This course focuses on plant propagation, principles of pest management, greenhouse crops, and 

olericulture production. 

 

Course Description: Horticulture Nursery 

This course is a comprehensive course that reviews leadership, careers, and safety. It also 

introduces students to nursery and landscape plant identification, horticulture marketing, and 

business procedures, as well as container and field crop production. 

 

Course Description: Horticulture Landscape and Turfgrass 

This course covers the concepts of landscape design, installation, construction, and maintenance. 

Students will learn skills and knowledge associated with turfgrass installation and maintenance, 

pomology production, and basic principles of floristry. 

 

Introduction to Horticulture — Course Code: 991402 

Unit Unit Name Hours 

1 Horticulture Orientation and Leadership Development 15 

2 Horticulture Safety 15 

3 Basic Plant and Soil Science (Plant Structure and Growth) 52 

4 Horticulture Structures 20 

Total  102 
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Horticulture Plant Processes — Course Code: 991403 

Unit 

Number 

Unit Name Hours 

5 Plant Propagation 33.0 

6 Principles of Pest Management 28.0 

7 Greenhouse Crops and Olericulture Production 44.0 

Total  105 
 

Horticulture Nursery — Course Code: 991404 

Unit 

Number 

Unit Name Hours 

8 Leadership, Careers, and Safety 15 

9 Nursery and Landscape Plant Identification 25.0 

10 Horticulture Marketing and Business Procedures 27.5 

11 Container and Field Crop Production 27.5 

Total  95 
 

Horticulture Landscape and Turfgrass — Course Code: 991405 

Unit 

Number 

Unit Name Hours 

12 Landscape Design, Installation, Construction, and Maintenance 57.5 

13 Turfgrass Installation and Maintenance 25.0 

14 Principles of Floristry 22.5 

15 Pomology Production 10 

Total  115 
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Option 2—Two Two-Carnegie-Unit Courses 

 

This curriculum consists of two two-credit courses, which should be completed in the following 

sequence: 

 

1. Horticulture I —Course Code: 991400 
 

2. Horticulture II —Course Code: 991401 

 

Course Description: Horticulture I 

This course introduces students to basic plant and soil science (plant structure and growth). This 

course focuses on horticulture structures, plant propagation, and principles of pest management. 

This course also covers greenhouse crops and olericulture production. 

 

Course Description: Horticulture II 

This course reviews leadership, careers, and safety in the horticulture field. It introduces students 

to plant identification, horticulture marketing and business procedures, and container and field 

crop production. This course includes concepts of landscape design, installation, construction, 

and maintenance. Students are introduced to turfgrass installation and maintenance, pomology, 

and basic principles of floristry. 

 

Horticulture I — Course Code: 991400 

Unit 

Number 

Unit Name Hours 

1 Horticulture Orientation and Leadership Development 15 

2 Horticulture Safety 15 

3 Basic Plant and Soil Science (Plant Structure and Growth) 52 

4 Horticulture Structures 20.0 

5 Plant Propagation 33.0 

6 Principles of Pest Management  28.0 

7 Greenhouse Crops and Olericulture Production 44.0 

Total  207 

 

Horticulture II — Course Code: 991401 

Unit 

Number 

Unit Name Hours 

8 Leadership, Careers, and Safety 15 

9 Nursery and Landscape Plant Identification 25.0 

10 Horticulture Marketing and Business Procedures 27.5 

11 Container and Field Crop Production 27.5 

12 Landscape Design, Installation, Construction, and Maintenance 57.5 

13 Turfgrass Installation and Maintenance 25.0 

14 Principles of Floristry 22.5 

15 Pomology Production 10 

Total  210 
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Research Synopsis  
 

Introduction 
Articles, books, websites, and other materials listed at the end of each course were considered 

during the revision process. The American Horticulture Society was especially useful in 

providing insight into trends and issues in the field. These references are suggested for use by 

instructors and students during the study of the topics outlined.  

 

Industry advisory team members from colleges throughout the state were asked to give input 

related to changes to the curriculum framework. Instructors from colleges throughout the state 

were also asked to give input. Specific comments related to this program included statements 

from advisory committee members indicating this is a good program that covers the needs of 

industry. Changes suggested for the curriculum included providing the math skills necessary to 

complete the work and stressing employability skills. 

 

Needs of the Future Workforce 
Horticulture occupations are projected to grow 30% faster than average in Mississippi and 20% 

faster than average in the United States (EMSI, 2011). Job opportunities in this field are expected 

to be good. Opportunities vary based on the season and local conditions. Non-seasonal 

employment opportunities will be most abundant in regions with temperate climates where 

horticultural services are in demand year-round. Job opportunities will emerge as the industry 

grows and workers leave the industry.  
 

Data for this synopsis were compiled from the Mississippi Department of Employment Security 

(2013). Employment opportunities for each of the occupations are listed below: 

 

Table 1.1: Current and Projected Occupation Report 
Description Jobs, 

2010 

Projected 

Jobs, 2020 

Change 

(Number) 

Change 

(Percent) 

Average Hourly 

Earning 

Conservation Scientists 1,270 1,330 60 4.7 $25.95 

Soil and Plant Scientists 70 80 10 14.3 $35.19 

Farmworkers and Laborers, 

Crop, Nursery, and 

Greenhouse 

690 690 0 0.0 $9.84 

Foresters 650 670 20 3.1 $21.46 

Forest and Conservation 

Technicians  

110  120  10  9.1  $20.47 

Forest and Conservation 

Workers 

70 80 10 14.3 $16.13 

Landscaping and 

Groundskeeping Workers  

4,320  5,240  920  21.3  $10.68 

Landscape Architects  80  90  10  12.5  $25.85 

First-Line Supervisors of 

Landscaping, Lawn Service, 

and Groundskeeping Workers  

880  1,080  200  22.7  $19.31 

First-Line Supervisors of 

Farming, Fishing, and 

Forestry Workers  

300  310  10  3.3  $22.29 

Source: Mississippi Department of Employment Security; www.mdes.ms.gov (accessed September 12, 2013). 
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Perkins IV Requirements 

The horticulture curriculum meets Perkins IV requirements of high-skill, high-wage, and/or 

high-demand occupations by introducing students to and preparing students for occupations 

within the field of horticulture. It offers students a program of study including secondary, 

postsecondary, and higher education courses that will prepare them for occupations in these 

fields. Additionally, the horticulture curriculum is integrated with academic College and Career 

Readiness Standards. Lastly, the horticulture curriculum focuses on ongoing and meaningful 

professional development for teachers as well as relationships with industry.  

 

Curriculum Content 

Summary of Standards 

The standards to be included in the horticulture curriculum are the standards from FFA, 21st 

Century Skills, the College and Career Readiness Standards for Mathematics and Science, and 

the National Educational Technology Standards (NETS) for Students. Combining these 

standards to create this document will result in highly skilled, well-rounded students who are 

prepared to enter a secondary academic or career and technical program of study. They will also 

be prepared to academically compete nationally as the College and Career Readiness Standards 

are designed to prepare students for success in community colleges, institutions of higher 

learning, and careers. 

 

Academic Infusion 

While using the horticulture curriculum, students will encounter history through learning about 

the horticulture field, and also science, math, and business. In addition, this curriculum prepares 

students for the workforce by incorporating the 21st Century Literacy Skills. 

 

Transition to Postsecondary Education  

The latest articulation information for secondary to postsecondary can be found at the 

Mississippi Community College Board (MCCB) website: http://www.mccb.edu/. 
 

Best Practices 

Innovative Instructional Technologies 

Recognizing that today’s students are digital learners, the classroom should be equipped with 

tools that will teach them in the way they need to learn. The horticulture teacher’s goal should be 

to include teaching strategies that incorporate current technology. It is suggested that each 

classroom house a classroom set of desktop student computers and one teacher laptop. To make 

use of the latest online communication tools such as wikis, blogs, and podcasts, the classroom 

teacher is encouraged to use a learning management system, for example, the Horticulture 

Teacher Learning Management System, that introduces students to education in an online 

environment and places the responsibility for learning on the student. 

 

Differentiated Instruction 

Students learn in a variety of ways. Some are visual learners, needing only to read information 

and study it to succeed. Others are auditory learners, thriving best when information is read 

aloud to them. Still others are tactile learners, needing to participate actively in their learning 

experiences. Add the student’s background, emotional health, and circumstances, and a very 

unique learner emerges. By providing various teaching and assessment strategies, students with 

various learning styles can succeed. 

http://www.mccb.edu/
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Career and Technical Education Student Organizations 

Teachers should investigate opportunities to sponsor a student organization. There are several in 

Mississippi that will foster the types of learning expected from the horticulture curriculum. FFA 

is the student organization for horticulture. FFA provides students with growth opportunities and 

competitive events. It also opens the doors to the world of agriculture and scholarship 

opportunities.  

 

Cooperative Learning 

Cooperative learning can help students understand topics when independent learning cannot. 

Therefore, you will see several opportunities in the horticulture curriculum for group work. To 

function in today’s workforce, students need to be able to work collaboratively with others and 

solve problems without excessive conflict. The horticulture curriculum provides opportunities 

for students to work together and help each other complete complex tasks.  

 

Conclusions 

Horticulture is one of Mississippi’s most comprehensive curriculums. Students that complete 

these programs are well equipped for a variety of endeavors. Instructors are urged to encourage 

horticulture students to pursue educational opportunities at community colleges and universities 

in Mississippi. 
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Professional Organizations  
 

National FFA Organization 

The National FFA Organization is a research and support organization. Educational materials are 

developed by FFA in cooperation with the U.S. Department of Education as a service to state and 

local agricultural education agencies. The national FFA staff carries out the policies and provides 

services for the organization. www.ffa.org 

 

Mississippi FFA Association 

The Mississippi FFA Association functions within the constitution of the National FFA 

Organization. The Mississippi FFA Association offers career development events and contests 

and is open to students aged 14-21. The Junior FFA Association is for students in grades 4-9.  

www.mississippiffa.org 

 

International Technology Education Association (ITEA) 

The International Technology Education Association (ITEA) is the professional organization for 

technology, innovation, design, and engineering educators. http://www.iteaconnect.org/. 
  

http://www.ffa.org/
http://www.mississippiffa.org/
http://www.iteaconnect.org/
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Using This Document  
 

Suggested Time on Task 

This section indicates an estimated number of clock hours of instruction that should be required 

to teach the competencies and objectives of the unit. A minimum of 140 hours of instruction is 

required for each Carnegie unit credit. The curriculum framework should account for 

approximately 75–80% of the time in the course. 

 

Competencies and Suggested Objectives 

A competency represents a general concept or performance that students are expected to master 

as a requirement for satisfactorily completing a unit. Students will be expected to receive 

instruction on all competencies. The suggested objectives represent the enabling and supporting 

knowledge and performances that will indicate mastery of the competency at the course level. 

 

Integrated Academic Topics, 21st Century Skills and Information and Communication 

Technology Literacy Standards, ACT College Readiness Standards, and Technology 

Standards for Students 
This section identifies related academic topics as required in the Subject Area Testing Program 

(SATP) in Algebra I, Biology I, English II, and U.S. History from 1877, which are integrated 

into the content of the unit. Research-based teaching strategies also incorporate ACT College 

Readiness standards. This section also identifies the 21st Century Skills and Information and 

Communication Technology Literacy skills. In addition, national technology standards for 

students associated with the competencies and suggested objectives for the unit are also 

identified. 

 

References  
A list of suggested references is provided. The list includes some of the primary instructional 

resources that may be used to teach the competencies and suggested objectives. Again, these 

resources are suggested, and the list may be modified or enhanced based on needs and abilities of 

students and on available resources. 
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Unit 1: Horticulture Orientation and Leadership 

Development 
 

Competencies and Suggested Objectives 

1. Identify school and program policies and procedures related to the horticulture program. 
DOK1 

a. Describe local program and vocational–career technical center policies and procedures 

including dress code, attendance, academic requirements, discipline, the school 

technology acceptable use policy, and horticulture regulations. 

2. Develop life and career skills for success in the 21st century. DOK3 

a. Identify, describe, and apply essential life and career skills. 

b. Apply the concepts of team-building and team member participation. 

c. Demonstrate basic parliamentary procedures. 

3. Explore the role of the FFA in promoting leadership, personal development, and human 

relations skills. DOK1 

a. Explore the history and nature of the FFA in promoting and developing leadership, 

personal development, and human relations skills. 

b. Identify career-related values and ethics promoted through the FFA. 

c. Identify benefits of FFA membership. 

d. Select FFA activities that promote personal development and leadership skills. 

4. Examine the concept of leadership. DOK3 

a. Explain the role of effective leadership. 

b. Have students self-evaluate their personal leadership traits and develop a plan for 

improvement. 

5. Describe the role of ethics and values in establishing and building a successful career. DOK3 

a. Define and describe universally accepted ethics and values as applied to horticulture 

careers. 

b. Practice ethics and values in the horticulture classroom and lab. 
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Unit 2: Horticulture Safety  
 

Competencies and Suggested Objectives 

1. Demonstrate basic and fundamental safety practices related to horticulture enterprises. 

DOK1, ABS.03.  

a. Identify hazards that may be found in horticulture operations, laboratories, and 

activities, including:  

 poisons and other chemicals 

 sunburn 

 ladders and scaffolds 

 electrical shock 

 fire 

 poisonous insects and snakes 

 equipment and tool hazards 

 spills and slipping 

b. Identify and demonstrate the use of personal protection devices, including the 

following: 

 eye protection 

 hearing protection 

 foot protection 

 respiratory protection 

 clothing and body protection 

 fire extinguishers 

 eyewash and shower stations 

 first-aid kits 

 other general safety equipment  

 

  



Mississippi CTE Curriculum Framework  Page 19 of 90 

 

Unit 3: Basic Plant and Soil Science (Plant Structure 

and Growth) 
 

Competencies and Suggested Objectives 

1. Explore plant structure and their functions. DOK 2, ESS.01, ESS.02, ESS.03, NRS.01 

a. Draw a diagram of a flowering plant, and label and describe the major parts (roots, 

stems, leaves, and flowers) and functions as related to plant growth (cell division, cell 

elongation, and cell differentiation). 

b. Describe the process of respiration, photosynthesis, and transpiration. 

c. Describe the relationship of environmental and cultural factors to plant growth (water, 

light, temperature, soil, climatic zones). 

2. Apply systems of plant classification. DOK1, PS.01, PS.02, PS.03 

a. Interpret the scientific classification of plants. Include the following: 

 Adam's Needle (Yucca) 

 American Arborvitae  

 Bald Cypress  

 Bayberry  

 Bearded Iris  

 Border Forsythia  

 Bumalda Spirea  

 Carpet Bugle  

 Catawba Hybrid Rhododendron  

 Cherry Laurel  

 Chinese (Saucer) Magnolia  

 Chinese Holly  

 Chinese Juniper  

 Chinese Wisteria  

 Common Blanketflower  

 Common Camellia 

 Kwanzan Japanese Flowering Cherry 

 Lily-of-the-Valley Bush  

 Lily-Turf  

 Littleleaf Boxwood  

 London Planetree  

 Mentor Barberry  

 Oakleaf Hydrangea  

 Oregon Grape  

 Pin Oak  

 Plaintain Lily (Hosta) 

 Red Maple  

 Red Oak  

 Common Gardenia  

 Crape Myrtle  

 Creeping Juniper  

 Eastern White Pine  

 Hybrid Azalea  

 Firethorn 

 Flowering Crabapple 

 Flowering Dogwood  

 Ginkgo, Maidenhair Tree  

 Glossy Abelia  

 Heavenly Bamboo (Nandina) 

 Japanese (Flowering) Quince  

 Japanese Holly  

 Chinese Holly 

 Japanese Maple  

 River Birch  

 Hybrid Tea Rose  

 Sour (Black) Gum  

 Southern Magnolia  

 Southern Yew 

 Sweet Gum  

 Thornless Honeylocust  

 Tuliptree  

 Washington Hawthorn  

 White Ash 

 White Oak  

 Wintercreeper  

 Yew 
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 Redbud  

b. Discuss variety and variety selection of plants. 

c. Classify plants according to life cycle. 

3. Describe and apply principles of plant growth media. DOK2, ESS.04, ESS.05, ESS.06, NRS.04, NRS.05 

a. Identify and compare the components of natural soil and soil-less mix. List and explain 

the characteristics each one imparts to the root medium. 

b. Prepare a growing media to specifications, or identify the components and proportions 

in a commercially-prepared root medium, and discuss/explain the advantages of a 

commercial root medium over media containing natural soil. 

c. Identify macronutrients and micronutrients and their effects on plant growth. 

d. Describe the effect of excesses and deficiencies. 

e. Demonstrate the proper procedure for taking a soil sample. 

f. Predict the effect various pH levels will have on plant nutrition and growth. 

g. Analyze a soil sample for nutrient deficiencies by using the scientific method. 

h. Calculate fertilizer application rates to meet nutritional requirements for a specific crop. 

i. Select fertilizer application methods for different plant enterprises. 
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Unit 4: Horticulture Structures 
 

Competencies and Suggested Objectives 

1. Describe the characteristics and features of different types of greenhouses. DOK2, PS.01, PST.01, 

PST.02, PST.03, PST.04, PST.05 

a. Identify and compare the greenhouse structures and coverings and auxiliary (shade 

house, hot beds, and cold frame) types: Quonset, ridge and furrow, even span, and 

shade houses.  

b. Describe the environmental controls including humidistat, thermostat, cooling, 

watering, and heating. 

c. Describe the importance of light in plant growth. 

d. Discuss water, fertigation, and chemigation management in growing plants. 

e. Identify and describe factors to consider in establishing a floor plan for a greenhouse, 

including: sanitation, benching, flooring, potting facilities, chemical and dry storage, 

and traffic patterns. 
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Unit 5: Plant Propagation 
 

Competencies and Suggested Objectives 

1. Distinguish between sexual and asexual reproduction. DOK2, PS.01, PS.02 

a. Describe sexual reproduction in plants.  

b. Describe the conditions needed for good seed germination. 

c. Plan and conduct a seed germination test. 

d. Interpret information found on a seed tag. 

e. Describe, discuss, or demonstrate how to propagate plants from scarified or stratified 

seeds. 

f. Identify and describe asexual reproduction techniques using grafting, budding, cuttings 

(root, stem and leaf), layering, separation and division, and tissue culture methods. 

g. Identify common tools and chemicals used in asexual reproduction, and demonstrate 

their safe use and care. 
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Unit 6: Principles of Pest Management  
 

Competencies and Suggested Objectives 

1. Assess the effects of pests on plant production. DOK2, ESS.04 

a. Identify types of plant pests (insects, wildlife, diseases, and weeds), and describe how 

each type of pest affects production, control, and management practices for plant pests 

and concepts related to integrated pest management. Include the following: 

Insects 

 Aphid 

 Bagworm 

 Borer 

 Leaf hopper 

 Leaf miner 

 Scale 

 Spider mite 

 Snail/slug 

 Whitefly 

 White grub 

Diseases 

 Anthracnose 

 Apple scab 

 Black spot 

 Botrytis 

 Canker 

 Cedar-apple rust 

 Crown gall 

 Fireblight 

 Powdery mildew 

 Root rot 

Weeds 

 Annual Bluegrass 

 Broadleaf Plantain 

 Buckhorn Plantain 

 Chickweed 

 Crabgrass 

 Dandelion 

 Henbit 

 Nutsedge 

 Oxalis 

 Purslane 

 White Clover 

Physiological problems 

 Frost-freeze injury 

 Iron deficiency 

 Leaf scorch (drought/winter burn) 

 Nitrogen deficiency 

 Pot-bound roots 

 String trimmer injury 

 2, 4-D injury 

 

 

b. Design an integrated pest management plan for a designated horticulture crop 

2. Identify, describe, and apply pesticide safety procedures. DOK1, ESS.04, ESS.05, ESS.06 

a. Interpret safety and first-aid precautions and formulations on pesticide labels 

(insecticide, herbicides, rodenticide, fungicide, miticide, molluscicide, and 

nematocides).  

b. Identify beneficial insects, and discuss how they benefit plants. Include the following: 

 Assassin bug 

 Beneficial nematode 

 Big-eyed bug 

 Damsel bugs 

 Earwig 

 Green Lacewing 

 Ground beetles  

 Mealybug destroyer 

 Minute pirate bugs 

 Praying mantis 

 Predatory stink bugs 

 Soldier beetle  

 Syrphid flies 

 Tachinid fly 
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 Ichneumon wasp 

 Lady beetles 

 Trichogramma wasp 

c. Discuss the relationship between biological, chemical, cultural, and mechanical control 

methods. 

d. Discuss and apply general precautions for working with pesticides in relation to the 

requirements for pesticide applicator’s certification/licensure. 
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Unit 7: Greenhouse Crops and Olericulture 

Production 
 

Competencies and Suggested Objectives 

1. Describe and apply principles of greenhouse crop production. DOK2, ABS.07, FPP.01, FPP.02, FPP.03, 

FPP.04, NRS.03, PS.01, PS.02 

a. Identify different types of greenhouse crops (bedding plants, vegetables, flowering 

plants, foliage plants, etc.) and common species of each type, to include cultural 

considerations for greenhouse crops including fertilizer, water, growing medium, pest 

control, temperature, natural and chemical growth control and stimulation, and light 

control for common crops. Include the following: 

Bedding plants 

 Coleus  

 Dianthus  

 Impatiens  

 Marigold  

 Pansy  

 Petunia  

 Salvia  

 Snapdragon  

 Verbena  

 Vinca  

 Viola  

 Wax Begonia  

 Zinnia  

Vegetables 

 Beans 

 Broccoli   

 Cabbage   

 Carrots   

 Cauliflower   

 Corn 

 Cucumber  

 Eggplant  

 Lettuce  

 Peas  

 Tomato 

 Pepper  

 Squash 

Flowering plants 

 African Violet  

 Benjamin Fig 

 Ferns  

 Ficus  

 Geraniums  

 Hosta  

 Impatiens 

 Marigold 

 Nephthytis  

 Orchids  

 Pansies  

 Peace Lily 

 Petunias  

 Philodendron  

 Poinsettias   

 Pothos 

 Rose 

 Salvia 

 Schefflera 

 Snake Plant 

 Spider Plant 

 Zinnia 

Foliage plants 

 Angelica 

 Aralia 

 Chinese Evergreen 

 Dracaena 

 Dumbcane 

 English Ivy 

 Ferns 

 Ficus 

 Hosta 

 Nephthytis 
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 Boston Ferns 

 Cacti  

 Caladiums   

 Chinese Evergreen 

 Chrysanthemums  

 Coleus  

 Dracaena  

 Dumbcane  

 Palms 

 Peace Lily 

 Philodendron 

 Pothos 

 Purple Sage 

 Schefflera 

b. Produce a greenhouse crop following accepted commercial practices (ongoing 

throughout the year). (Not on CPAS.) 

2. Describe and apply principles of olericulture production. DOK2, ABS.07, FPP.01, FPP.02, FPP.03, FPP.04, 

NRS.03, PS.01, PS.02 

a. Describe characteristics of common vegetables grown for commercial production 

including cultural requirements, direct seeding versus transplanting, plant growth style, 

and growing season; and distinguish between warm season and cool season crops. 

Include the following: 

 Beans 

 Broccoli 

 Brussel sprouts 

 Cabbage 

 Carrots 

 Chives 

 Corn 

 Cucumber 

 Eggplant 

 Garlic 

 Lettuce 

 Onions 

 Peanuts 

 Potatoes 

 Pumpkin 

 Squash 

b. Identify and demonstrate the use of common tools and equipment used in gardening, 

including tillers, spreaders, sprayers, watering devices, rakes, hoes, and shovels. 

c. Identify and describe factors to consider in preparing a seedbed, including soil class 

and texture, use of soil amendments, and characteristics of a properly prepared seedbed. 

d. Develop a plan for an intensive culture garden including crop and variety selection, 

location and spacing of different crops, scheduling of crops, crop rotation, and 

harvesting and marketing of crops.  

e. Discuss new and emerging technologies, trends, and issues concerning the production 

and marketing of vegetables in Mississippi. Identify and discuss the roles of agencies 

and organizations that regulate the production and marketing of vegetables. 
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Unit 8: Leadership, Careers and Safety  (Review and 

Reinforcement-Ongoing) 
 

Competencies and Suggested Objectives 

1. Review program policies, procedures, and safety rules. DOK2, ABS.03 

a. Review program operation policies and procedures, including general safety 

procedures. 

2. Practice leadership skills. DOK2 

a. Identify and discuss fundamental parliamentary procedures for participating in a public 

meeting and public speaking. 

b. Select FFA activities that promote personal development and leadership skills. 

3. Complete school-to-careers activities related to horticulture. DOK1, ABS.03, NRS.02, PS.02 

a. Identify employment and career opportunities in the horticulture industry. 

b. Investigate educational opportunities related to horticulture at the postsecondary level. 

c. Describe national standards and certification/licensing procedures, trade organizations, 

associations, and unions as related to horticulture. 

4. Supervised Agricultural Project (SAE) 

a. Have each student complete an SAE.  
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Unit 9: Nursery and Landscape Plant Identification  
 

Competencies and Suggested Objectives 

1. Identify and describe the use of major plants associated with nursery and landscape 

operations. DOK1, PS.01 

a. Identify and describe the use of major nursery plants used in landscape operations 

including the following: 

 Adam's Needle (Yucca) 

 American Arborvitae  

 Bald Cypress  

 Bayberry  

 Bearded Iris  

 Border Forsythia  

 Bumalda Spirea  

 Carpet Bugle  

 Catawba Hybrid Rhododendron  

 Cherry Laurel  

 Chinese (Saucer) Magnolia  

 Chinese Holly  

 Chinese Juniper  

 Chinese Wisteria  

 Common Blanketflower  

 Common Camellia 

 Kwanzan Japanese Flowering Cherry 

 Lily-of-the-Valley Bush  

 Lily-Turf  

 Littleleaf Boxwood  

 London Planetree  

 Mentor Barberry  

 Oakleaf Hydrangea  

 Oregon Grape  

 Pin Oak  

 Plaintain Lily (Hosta) 

 Red Maple  

 Red Oak  

 Redbud  

 Common Gardenia  

 Crape Myrtle  

 Creeping Juniper  

 Eastern White Pine  

 Hybrid Azalea  

 Firethorn 

 Flowering Crabapple 

 Flowering Dogwood  

 Ginkgo, Maidenhair Tree  

 Glossy Abelia  

 Heavenly Bamboo (Nandina) 

 Japanese (Flowering) Quince  

 Japanese Holly  

 Chinese Holly 

 Japanese Maple  

 River Birch  

 Hybrid Tea Rose  

 Sour (Black) Gum  

 Southern Magnolia  

 Southern Yew 

 Sweet Gum  

 Thornless Honeylocust  

 Tuliptree  

 Washington Hawthorn  

 White Ash 

 White Oak  

 Wintercreeper  

 Yew 
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Unit 10: Horticulture Marketing and Business 

Procedures 
 

Competencies and Suggested Objectives 

1. Describe and apply marketing and business practices associated with horticulture 

operations. DOK2, ABS.01, ABS.02, ABS.03, ABS.04, ABS.05, ABS.06, PS.01, PS.02, PS.03  

a. Maintain an inventory of plants and supplies for the horticulture program (ongoing 

throughout the year). 

b. Develop an annual calendar of activities/enterprises for a horticulture business, 

including ordering materials/supplies for an enterprise. 

c. Describe factors to consider in pricing products of an enterprise, and complete a sales 

transaction including providing customer service. 

d. Describe factors to consider in marketing and advertising products. 

2. Describe basic employee responsibilities and how to communicate effectively in on-the-

job situations.  

a. Describe the following life skills: 

 Communication 

 Considerate 

 Cooperation 

 Delegator 

 Effective listener 

 Friendly personality 

 Get along with others 

 Good manners 

 Honesty 

 Human relations 

 Open-minded 

 Positive self-concept 

 Problem-solver 

 Rational thinker 

 Respect for others 

 Responsibility 

 Set priorities 

 Social interaction  

 Teamwork 
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Unit 11: Container and Field Crop Production  
 

Competencies and Suggested Objectives 

1. Describe and apply principles of container and field crop production. DOK2, ABS.07, FPP.01, 

FPP.02, FPP.03, FPP.04, NRS.03, PS.01, PS.02, PS.03 

a. Describe advantages and disadvantages of container crop production vs. field crop 

production.  

b. Identify and demonstrate the safe use of tools and equipment for container and field 

crop production. Include the following:  

 Ball cart (B&B truck) 

 Bark mulch 

 Bow saw 

 Broadcast (cyclone) spreader 

 Burlap 

 Compressed air sprayer 

 Chain saw 

 Drip emitter, irrigation 

 Duster 

 Dust mask 

 Edger (power or hand) 

 Edging 

 Erosion netting 

 Fertilizer tablet 

 Galvanized pipe 

 Garden (spading) fork 

 Garden (bow) rake 

 Gas mask 

 Grafting tool 

 Granular fertilizer 

 Gravity (drop) spreader 

 Ground/pelleted limestone 

 Hearing protection 

 Hedge shears 

 Hoe 

 Hook-and-blade pruners 

 Hose-end repair fitting 

 Hose-end sprayer 

 Hose-end washer 

 Hose repair coupling 

 Impulse sprinkler 

 Landscape fabric 

 Leaf rake 

 Nursery container 

 Pick axe 

 Planting/earth/soil auger 

 Pole pruner 

 Polyethylene pipe 

 Pop-up irrigation head 

 Post-hole digger 

 Power blower 

 Power hedge trimmer 

 Pot-in-pot units 

 Propagation mat 

 Pruning saw 

 PVC (polyvinylchloride) pipe 

 Reel mower 

 Resin-coated fertilizer 

 Respirator 

 Rotary mower 

 Rototiller 

 Round point shovel 

 Safety goggles 

 Scoop shovel 

 Shade fabric 

 Sharpening stone 

 Siphon proportioner 

 Soaker hose 

 Soil sampling tube 

 Solenoid valve 

 Spade 

 Spray suit 

 Square point (flat) shovel 

 String trimmer 

 Tape measure 

 Tree caliper 
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 Loppers 

 Mattock 

 Measuring wheel 

 Mist nozzle (mist bed) 

 Tree wrap 

 Trowel 

 T-square 

 Water breaker 

c. Produce container and field grown plants. Include the following:  

 Beans 

 Broccoli 

 Brussels sprouts 

 Cabbage 

 Carrots 

 Chives 

 Corn 

 Cucumber 

 Eggplant 

 Garlic 

 Lettuce 

 Onions 

 Peanuts 

 Potatoes 

 Pumpkin 

 Squash 

 

d. Describe automation and plug production in the nursery industry. 
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Unit 12: Landscape Design, Installation , 

Construction, and Maintenance 
 

Competencies and Suggested Objectives 

1. Describe and apply principles of landscape design. DOK2, PS.03 

a. Describe careers in the landscape design field. 

b. Identify and demonstrate the use of tools and equipment for landscape design, 

including computer-assisted landscape design hardware and software. 

c. Identify and demonstrate the methods of lettering and symbols used in landscape 

design plans. 

d. Describe principles of design associated with landscaping, including simplicity, 

balance, and proportion. 

e. Prepare site analysis/needs assessment for a given site. 

f. Prepare a simple landscape plan to scale for a given site, including plant selection and 

location. 

2. Describe and apply basic principles of landscape installation and construction. DOK1, PS.03, 

PST.04 

a. Discuss the essential elements of a landscape installation contract (to include warranty 

and an estimate). 

b. Develop a contract and pricing estimate for the landscape plan. 

c. Describe and discuss procedures for preparing a planting site, installing plants, and 

providing post-transplant care according to a landscape plan. 

d. Describe licensing requirements for landscape installation. 

e. Discuss installation and maintenance of a landscape irrigation system. 

3. Describe and apply principles of landscape maintenance. DOK1, PS.03, PST.04 

a. Identify and demonstrate the safe use of equipment and hand tools for landscape 

maintenance. 

b. Identify and discuss the proper procedures for pruning trees and shrubs. 

c. Determine and discuss a cost estimate for fertilizer needs, pest control, and 

maintenance needs of trees, shrubs, and beds. 
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Unit 13: Turfgrass Installation and Maintenance  
 

Competencies and Suggested Objectives 

1. Describe and apply principles of turfgrass installation. DOK2, PS.03 

a. Describe factors to consider in selecting a turfgrass for a specific area. Identify varieties 

of turfgrass, and describe their characteristics. Include the following: 

 Bentgrass 

 Bermuda grass 

 Carpet grass 

 Centipede grass 

 Kentucky bluegrass 

 St. Augustine grass 

 Tall fescue 

b. Describe installation practices for different turfgrasses, including site preparation and 

initial care. 

2. Describe and apply principles of turfgrass maintenance. DOK1, PS.03 

a. Identify and demonstrate the safe use and maintenance of equipment and tools used for 

turfgrass maintenance, including mowers, dethatchers, aerators, and other equipment. 

b. Use mowers, sprayers, or spreaders for a specific grass. 

c. Identify and describe common pests of turfgrass, including insects, diseases, and 

weeds: 

Turfgrass insects 

 Army worms 

 Chinch bug 

 Japanese beetle 

 Sod webworm 

 White grubs 

Turfgrass diseases 

 Brown patch 

 Damping off 

 Dollar spot 

 Fairy ring 

 Grey leaf spot 

 Melting out 

 Pythium blight 

 Slime mold 

 Spring dead spot 

Turfgrass weeds 

 Annual Bluegrass 

 Broadleaf Plantain 

 Buckhorn Plantain 

 Common Bermuda grass  

 Common Chickweed 

 Common Purslane 

 Curly Dock 

 Cutleaf Geranium 

 Dallisgrass 

 Dandelion 

 Goose Grass 

 Henbit 

 Italian Ryegrass 

 Large Crabgrass 

 Lawn Burweed 

 Mouse Ear Chickweed 

 Purple Nutsedge 

 Smooth Crabgrass 

 Smutgrass 

 White Clover 

 Wild Garlic 

 Wild Onion 

 Woodsorrel 

 Yellow Foxtail 

 Yellow Nutsedge 

d. Identify and describe common irrigation methods for turfgrass. 

e. Perform repair/renovation practices, including aeration and dethatching. 
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f. Develop a plan/cost estimate for a turfgrass management program. 
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Unit 14: Principles of Floristry  
 

Competencies and Suggested Objectives 

1. Describe and apply principles of floristry. DOK2, PS.03 

a. Demonstrate the procedures for receiving and storing (including rotation of inventory) 

of floral materials. 

b. Apply basic design principles, including balance, transition, rhythm, focal point, 

proportion, and scale. 

c. Receive and process orders for floral products. 

d. Identify and demonstrate the safe and proper use of tools and supplies used in floristry, 

including shears, tape, foam, and floral wire, to include plant materials used in floristry 

including potted, flower, and foliage materials. 
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Unit 15: Pomology Production 
 

Competencies and Suggested Objectives 

1. Describe and apply principles of fruit and berry production. DOK2, ABS.01, ABS.07, FPP.01, FPP.02, 

FPP.03, FPP.04, NRS.03, PS.01, PS.02 

a. Identify, discuss, and prepare a planting and marketing plan of common fruits and 

berries produced in Mississippi. Include the following: 

 Apples 

 Blackberries 

 Blueberries 

 Cantaloupes 

 Figs 

 Melons 

 Oranges 

 Peaches 

 Pears 

 Persimmons 

 Plums 

 Pumpkins 

 Raspberries 

 Watermelons 

b. Provide or explain/describe how to provide cultural care for fruit or berry plants 

commonly grown in Mississippi, to include pruning, fertilizing, pest control, and 

harvesting. 

c. Identify, discuss, and describe marketing of fruits and vegetables as it relates to local, 

state, national, and international organizations that impact fruit and berry production. 
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Student Competency Profile  
 

Student’s Name: ___________________________________________ 

 

This record is intended to serve as a method of noting student achievement of the competencies 

in each unit. It can be duplicated for each student, and it can serve as a cumulative record of 

competencies achieved in the course. 

 

In the blank before each competency, place the date on which the student mastered the 

competency. 

 

Unit 1: Horticulture Orientation and Leadership Development 

 1. Identify school and program policies and procedures related to the horticulture 

program.  

 2. Develop life and career skills for success in the 21st century.  

 3. Explore the role of the FFA in promoting leadership, personal development, and 

human relations skills.  

 4. Examine the concept of leadership.  

 5. Describe the role of ethics and values in establishing and building a successful 

career.  

Unit 2: Horticulture Safety 

 1. Demonstrate basic and fundamental safety practices related to horticulture 

enterprises. 

Unit 3: Basic Plant and Soil Science (Plant Structure and Growth) 

 1. Explore plant structure and their functions. 

 2. Apply systems of plant classification.  

 3. Describe and apply principles of plant growth media.  

Unit 4: Horticulture Structures 

 1. Describe the characteristics and features of different types of greenhouses. 

Unit 5: Plant Propagation 

 1. Distinguish between sexual and asexual reproduction. 

Unit 6: Principles of Pest Management 

 1. Assess the effects of pests on plant production.  

 2 Identify, describe, and apply pesticide safety procedures.  

Unit 7: Greenhouse Crops and Olericulture Production 

 1. Describe and apply principles of greenhouse crop production.  

 2. Describe and apply principles of olericulture production.  
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Unit 8: Leadership, Careers, and Safety (Review and Reinforcement-Ongoing) 

 1. Review program policies, procedures, and safety rules.  

 2. Practice leadership skills.  

 3. Complete school-to-careers activities related to horticulture.  

 4. Supervised Agricultural Project (SAE). 

Unit 9: Nursery and Landscape Plant Identification 

 1. Identify and describe the use of major plants associated with nursery and 

landscape operations. 

Unit 10: Horticulture Marketing and Business Procedures 

 1. Describe and apply marketing and business practices associated with horticulture 

operations.  

 2. Describe basic employee responsibilities and how to communicate effectively in 

on-the-job situations.  

Unit 11: Container and Field Crop Production 

 1. Describe and apply principles of container and field crop production. 

Unit 12: Landscape Design, Installation, Construction, and Maintenance 

 1. Describe and apply principles of landscape design.  

 2. Describe and apply basic principles of landscape installation and construction.  

 3. Describe and apply principles of landscape maintenance.  

Unit 13: Turfgrass Installation and Maintenance 

 1. Describe and apply principles of turfgrass installation.  

 2. Describe and apply principles of turfgrass maintenance.  

Unit 14: Principles of Floristry 

 1. Describe and apply principles of floristry. 

Unit 15: Pomology Production 

 1. Describe and apply principles of fruit and berry production. 
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Appendix A: Unit References 
 

All of the horticulture units use the same resources for each unit. You will find suggested 

resources listed below. 

3-D Home Architect Landscape Design Deluxe. (2008). [Computer software]. Cedar Rapids, IA: 

Broderbund. 

 

Agnew, M. L., & Christians, N. E. (n.d.). The mathematics of turfgrass maintenance. Lawrence, 

KS: Golf Course Superintendents Association of America. 

 

American fruit grower. (n.d.). Willoughby, OH: Meister Media Worldwide. 

 

Angley, S., Horsey, E., & Robert, D. (2002). Landscape estimating and contract administration. 

Clifton Park, NY: Delmar. 

 

Biondo, R. J. (2004). Greenhouse production. Englewood Cliffs, NJ: Prentice Hall. 

 

Biondo, R. J., & Noland, D. A. (2000). Floriculture: From greenhouse production to floral 

design. Upper Saddle River, NJ: Pearson Prentice Hall. 

 

Bridwell, F. M. (2011). Landscape plants: Their identification, culture, and use. Albany, NY: 

Delmar. 

 

Burnham, M., Henn, A., & Harris, P. (n.d.). Garden tabloid. Mississippi State, MS: Mississippi 

State University Extension Service. 

 

Griner, C. P. (2010). Floriculture: Designing and merchandising. Clifton Park, NY: Delmar. 

 

Guiler, G. S., & Woodin, R. J. (1994). Mastering parliamentary procedure. Columbus, OH: 

Ohio Curriculum Materials Service. 

 

Handbook of flowers, foliage, and creative design. (2002). Clifton Park, NY: Delmar Learning.  

 

Ingels, J. E. (2009). Landscaping principles and practices. Clifton Park, NY: Delmar. 

 

Ingels, J. E. (2009). Ornamental horticulture: Science, operations, and management. Clifton 

Park, NY: Delmar. 

 

Kimbrell, B., & Chambers, D. (2002). Developing safety skills for the shop and home. 

Winterville, GA: American Association for Vocational Instructional Materials. 

 

Landscape Plants and Trees. (1998). [CD-ROM]. Clifton Park, NY: Thomson Delmar Learning. 
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Melby, P. (1995). Simplified irrigation design. Chicago, IL: American Nurseryman. 

 

Mississippi Agricultural and Forestry Experiment Station. (n.d.). MAFES research highlights. 

Retrieved from www.msucares.com/pubs/highlights/index.htm 

 

Mississippi State University Extension Service & Mississippi Agricultural and Forestry 

Experiment Station. (n.d.). MSU CARES. Retrieved from www.msucares.com 

 

Nagel, D., Harris, P., Patel, M., & Byrd, J, D. (n.d.). Establish and manage your home lawn. 

Mississippi State, MS: Mississippi State University Extension Service. 

 

National Ag Safety Database. [Web site]. Retrieved from http://nasdonline.org/ 

 

National FFA Organization. (2010). Advisors handbook. Indianapolis, IN: Author. 

 

National FFA Organization. (2010). Student handbook. Indianapolis, IN: Author. 

 

National FFA Organization. (2011). Lifeknowledge [Computer software]. Indianapolis, IN: 

Author. 

 

Rankin, D. (2002). Floral Design [Computer software]. Clifton Park, NY: Delmar. 

 

Reiley, H. E., & Shry, C. L. (2010). Introductory horticulture. Clifton Park, NY: Delmar. 

 

Schroeder C. B., Seagle, E. D., Felton, L. M., Ruter, J. M., Kelley, W. T., & Krewer, G. (2004). 

Introduction to horticulture. Upper Saddle River, NJ: Prentice Hall. 

 

Schroeder, C. B., & Sprague, H. B. (1996). Turf management handbook. Englewood Cliffs, NJ: 

Pearson/Prentice Hall. 

 

Stiegler, J. H. (n.d.). Land judging in Oklahoma. Stillwater, OK: Oklahoma Cooperative 

Extension Service. Retrieved from http://www.landjudging.com/stieglerbook.htm 

http://www.msucares.com/pubs/highlights/index.htm
http://www.msucares.com/
http://nasdonline.org/
http://www.landjudging.com/stieglerbook.htm
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Appendix B: Industry Standards 
  

 

AFNR National Standards 
 

Crosswalk for Horticulture 

 
Units 

Unit 

1 

Unit 

2 

Unit 

3 

Unit 

4 

Unit 

5 

Unit 

6 

Unit 

7 

Unit 

8 

Unit 

9 

Unit 

10 

Unit 

11 

Unit 

12 

Unit 

13 

Unit 

14 

Unit 

15 

                 
ABS.01           X     X 

ABS.02           X      

ABS.03   X      X  X      

ABS.04           X      

ABS.05           X      

ABS.06           X      

ABS.07        X    X    X 

ESS.01    X             

ESS.02    X             

ESS.03    X             

ESS.04    X   X          

ESS.05    X   X          

ESS.06    X   X          

FPP.01        X    X    X 

FPP.02        X    X    X 

FPP.03        X    X    X 

FPP.04        X    X    X 

NRS.01    X             

NRS.02         X        

NRS.03        X    X    X 

NRS.04    X             

NRS.05    X             

PS.01    X X X  X  X X X    X 

PS.02    X  X  X   X X    X 

PS.03    X     X  X X X X X  

PS.04                 

PST.01     X            

PST.02     X            

PST.03     X            

PST.04     X        X    

PST.05     X            

 

 

Agriculture, Food, and Natural Resources (AFNR) Pathway  

Content Standards and Performance Elements 

 

The AFNR Pathway Content Standards and Performance Elements are adapted from National 

Agriculture, Food and Natural Resources (AFNR) Career Cluster Content Standards. Reprinted 

with permission from the National Council for Agricultural Education, 1410 King Street, Suite 

400, Alexandria, VA 22314. (800) 772-0939. Copyright © 2011. A complete copy of the 

National Standards can be downloaded from the Team Ag Ed Learning Center at 

https://aged.learn.com. 

 

https://aged.learn.com/
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AGRIBUSINESS SYSTEMS 
Pathway Content Standard: The student will demonstrate competence in the application of 

principles and techniques for the development and management of 

agribusiness systems. 

 

ABS.01. Utilize economic principles to establish and manage an AFNR enterprise. 

ABS.01.01. Apply principles of capitalism in the business environment. 

ABS.01.02. Apply principles of entrepreneurship in businesses. 

ABS.02. Utilize appropriate management planning principles in AFNR business 

enterprises. 

ABS.02.01. Compose and analyze a business plan for an enterprise. 

ABS.02.02. Read, interpret, evaluate, and write a mission statement to guide business 

goals, objectives, and resource allocation. 

ABS.02.03. Apply appropriate management skills to organize a business. 

ABS.02.04. Recruit, train, and retain appropriate and productive human resources for 

business. 

ABS.03. Utilize record keeping to accomplish AFNR business objectives while complying 

with laws and regulations. 

ABS.03.01. Prepare and maintain all files needed to accomplish effective record 

keeping. 

ABS.03.02 Implement appropriate inventory management practices. 

ABS.04. Apply generally accepted accounting principles and skills to manage cash 

budgets, credit budgets, and credit for AFNR businesses. 

ABS.04.01. Use accounting fundamentals to accomplish dependable bookkeeping and 

fiscal management. 

ABS.05. Assess accomplishment of goals and objectives by an AFNR business. 

ABS.05.01. Maintain and interpret financial information (income statements, balance 

sheets, inventory, purchase orders, accounts receivable, and cash-flow 

analyses) for businesses. 

ABS.06. Use industry-accepted marketing practices to accomplish AFNR business 

objectives. 

ABS.06.01. Conduct appropriate market and marketing research. 

ABS.06.02. Develop a marketing plan. 

ABS.06.03. Develop strategies for marketing plan implementation. 

ABS.06.04. Develop specific tactics to market AFNR products and services. 

ABS.07. Create a production system plan. 

ABS.07.01. Prepare a step-by-step production plan that identifies needed resources. 

ABS.07.02. Develop a production and operational plan. 

ABS.07.03. Utilize appropriate techniques to determine the most likely strengths, 

weaknesses, and inconsistencies in a business plan, and relate these to risk 

management strategies. 

ABS.07.04. Manage risk and uncertainty. 
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ENVIRONMENTAL SERVICE SYSTEMS 
Pathway Content Standard: The student will demonstrate competence in the application of 

scientific principles and techniques to the management of environmental 

service systems. 

 

ESS.01. Use analytical procedures to plan and evaluate environmental service systems. 

ESS.01.01. Analyze and interpret samples. 

ESS.02. Assess the impact of policies and regulations on environmental service systems. 

ESS.02.01. Interpret laws affecting environmental service systems. 

ESS.03. Apply scientific principles to environmental service systems. 

ESS.03.01. Apply meteorology principles to environmental service systems. 

ESS.03.02. Apply soil science principles to environmental service systems. 

ESS.03.03. Apply hydrology principles to environmental service systems. 

ESS.03.04. Apply best management techniques associated with the properties, 

classifications, and functions of wetlands. 

ESS.03.05. Apply chemistry principles to environmental service systems. 

ESS.03.06. Apply microbiology principles to environmental service systems. 

ESS.04. Operate environmental service systems to manage a facility environment. 

ESS.04.01. Use pollution control measures to maintain a safe facility environment. 

ESS.04.02. Manage safe disposal of all categories of solid waste. 

ESS.04.03. Apply the principles of public drinking water treatment operations to 

ensure safe water at a facility. 

ESS.04.04. Apply principles of wastewater treatment to manage wastewater disposal 

in keeping with rules and regulations. 

ESS.04.05. Manage hazardous materials to assure a safe facility and to comply with 

applicable regulations. 

ESS.05. Examine the relationships between energy sources and environmental service 

systems. 

ESS.05.01. Compare and contrast the impact of conventional and alternative energy 

sources on the environment. 

ESS.06. Use tools, equipment, machinery, and technology to accomplish tasks in 

environmental service systems. 

ESS.06.01. Use technological and mathematical tools to map land, facilities, and 

infrastructure. 

ESS.06.02. Maintain tools, equipment, and machinery in safe working order for tasks 

in environmental service systems. 

 

FOOD PRODUCTS AND PROCESSING SYSTEMS 
Pathway Content Standard:  The student will demonstrate competence in the application of 

scientific principles, practices, and techniques in the processing, storage, 

and development of food products. 

 

FPP.01. Examine components of the food industry and historical development of food 

products and processing. 

FPP.01.01. Evaluate the significance and implications of changes and trends in the 

food products and processing industry. 
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FPP.01.02. Work effectively with industry organizations, groups, and regulatory 

agencies affecting the food products and processing industry. 

FPP.02. Apply safety principles, recommended equipment, and facility management 

techniques to the food products and processing industry. 

FPP.02.01. Manage operational procedures, and create equipment and facility 

maintenance plans. 

FPP.02.02. Implement Hazard Analysis and Critical Control Point (HACCP) 

procedures to establish operating parameters. 

FPP.02.03. Apply safety and sanitation procedures in the handling, processing, and 

storing of food products. 

FPP.02.04. Demonstrate worker safety procedures with food product and processing 

equipment and facilities. 

FPP.03. Apply principles of science to the food products and processing industry. 

FPP.03.01. Apply principles of science to food processing to provide a safe, 

wholesome, and nutritious food supply. 

FPP.04. Select and process food products for storage, distribution, and consumption. 

FPP.04.01. Utilize harvesting, selection, and inspection techniques to obtain quality 

food products for processing. 

FPP.04.02. Evaluate, grade, and classify processed food products. 

FPP.04.03. Process, preserve, package, and present food and food products for sale 

and distribution. 

 

NATURAL RESOURCE SYSTEMS 
Pathway Content Standard: The student will demonstrate competence in the application of 

scientific  

principles and techniques to the management of natural resources. 

NRS.01. Explain interrelationships between natural resources and humans necessary to 

conduct management activities in natural environments. 

NRS.01.01. Apply knowledge of natural resource components to the management of 

natural resource systems. 

NRS01.02. Classify natural resources. 

NRS.02. Apply scientific principles to natural resource management activities. 

NRS.02.01. Develop a safety plan for work with natural resources. 

NRS.02.02. Demonstrate cartographic skills to aid in developing, implementing, and 

evaluating natural resource management plans. 

NRS.02.03. Measure and survey natural resource status to obtain planning data. 

NRS.02.04. Demonstrate natural resource enhancement techniques. 

NRS.02.05. Interpret laws related to natural resource management and protection. 

NRS.02.06. Apply ecological concepts and principles to natural resource systems. 

NRS.03. Apply knowledge of natural resources to production and processing industries. 

NRS.03.01. Produce, harvest, process, and use natural resource products. 

NRS.04. Demonstrate techniques used to protect natural resources. 

NRS.04.01. Manage fires in natural resource systems. 

NRS.04.02. Diagnose plant and wildlife diseases, and follow protocol to prevent their 

spread. 

NRS.04.03. Manage insect infestations of natural resources. 
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NRS.05. Use effective methods and venues to communicate natural resource processes to 

the public. 

NRS.05.01. Communicate natural resource information to the public. 

 

PLANT SYSTEMS 
Pathway Content Standard: The student will demonstrate competence in the application of 

scientific 

principles and techniques to the production and management of plants. 

 

PS.01. Apply knowledge of plant classification, plant anatomy, and plant physiology to 

the production and management of plants. 

PS.01.01. Classify agricultural plants according to taxonomy systems. 

PS.01.02. Apply knowledge of plant anatomy and the functions of plant structures to 

activities associated with plant systems. 

PS.01.03. Apply knowledge of plant physiology and energy conversion to plant 

systems. 

PS.02. Prepare and implement a plant management plan that addresses the influence of 

environmental factors, nutrients, and soil on plant growth. 

PS.02.01. Determine the influence of environmental factors on plant growth. 

PS.02.02. Prepare growing media for use in plant systems. 

PS.02.03. Develop and implement a fertilization plan for specific plants or crops. 

PS.03. Propagate, culture, and harvest plants. 

PS.03.01 Demonstrate plant propagation techniques. 

PS.03.02. Develop and implement a plant management plan for crop production. 

PS.03.03. Develop and implement a plan for integrated pest management. 

PS.03.04. Apply principles and practices of sustainable agriculture to plant 

production. 

PS.03.05 Harvest, handle, and store crops. 

PS.04. Employ elements of design to enhance an environment. 

PS.04.01. Create designs using plants. 

 

POWER, STRUCTURAL AND TECHNICAL SYSTEMS 

Pathway Content Standard: The student will demonstrate competence in the application of 

principles and 

techniques for the development and management of power, structural, 

and technical systems. 

PST.01. Use physical science principles and engineering applications with power, 

structural, and technical systems to solve problems and improve performance. 
PST.01.01. Select energy sources in power generation appropriate to the situation. 

PST.01.02. Apply physical science laws and principles to identify, classify, and use 

lubricants. 

PST.01.03. Identify and use hand and power tools and equipment for service, 

construction, and fabrication. 

PST.02. Design, operate, and maintain mechanical equipment, structures, biological 

systems, land treatment, power, and technology. 

PST.02.01. Perform service routines to maintain power units and equipment. 
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PST.02.02. Operate, service, and diagnose the condition of power units and 

equipment. 

PST.03. Service and repair mechanical equipment and power systems. 

PST.03.01. Troubleshoot and repair internal combustion engines. 

PST.03.02. Utilize manufacturers’ guidelines to service and repair the power 

transmission systems of equipment. 

PST.03.03. Service and repair hydraulic and pneumatic systems. 

PST.03.04. Troubleshoot and service electrical systems. 

PST.03.05. Service vehicle heating and air-conditioning systems. 

PST.03.06. Service and repair steering, suspension, traction, and vehicle performance 

systems. 

PST.04. Plan, build and maintain agricultural structures. 

PST.04.01. Create sketches and plans of agricultural structures. 

PST.04.02. Apply structural plans, specifications, and building codes. 

PST.04.03. Examine structural requirements for materials and procedures, and 

estimate construction cost. 

PST.04.05. Follow architectural and mechanical plans to construct and/or repair 

equipment, buildings, and facilities. 

PST.05. Apply technology principles in the use of agricultural technical systems. 

PST.05.01. Use instruments and meters to test and monitor electrical and electronic 

processes. 

PST.05.02. Prepare and/or use electrical drawings to design, install, and troubleshoot 

control systems. 

PST.05.03. Use geospatial technologies in agricultural applications. 
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Appendix C: 21st Century Skills 1 
 

21st Century Crosswalk for Horticulture 

 
 

Unit 

1 

Unit 

2 

Unit 

3 

Unit 

4 

Unit 

5 

Unit 

6 

Unit 

7 

Unit 

8 

Unit 

9 

Unit 

10  

Unit 

11 

Unit 

12 

Unit 

13 

Unit 

14 

Unit 

15 

21st 

Century 
Standards 

 
 

              

CS1  X X X X            

CS2     X             

CS3  X X X             

CS4                 

CS5   X X             

CS6   X X X X X X X X X X X X X X 

CS7   X X X X X X X X X X X X X X 

CS8   X X X X X X X X X X X X X X 

CS9   X X X X X X X X X X X X X X 

CS10   X X X X X X X X X X X X X X 

CS11   X X X X X X X X X X X X X X 

CS12   X X X X X X X X X X X X X X 

CS13   X X X X X X X X X X X X X X 

CS14  X X X X X X X X X X X X X X X 

CS15   X X X X X X X X X X X X X X 

CS16  X X X X X X X X X X X X X X X 

 

CSS1-21st Century Themes 

CS1 Global Awareness 

1. Using 21st century skills to understand and address global issues 

2. Learning from and working collaboratively with individuals representing diverse 

cultures, religions, and lifestyles in a spirit of mutual respect and open dialogue in 

personal, work, and community contexts  

3. Understanding other nations and cultures, including the use of non-English 

languages 

CS2 Financial, Economic, Business, and Entrepreneurial Literacy 

1. Knowing how to make appropriate personal economic choices 

2. Understanding the role of the economy in society 

3. Using entrepreneurial skills to enhance workplace productivity and career options 

CS3 Civic Literacy 

1. Participating effectively in civic life through knowing how to stay informed and 

understanding governmental processes 

2. Exercising the rights and obligations of citizenship at local, state, national, and 

global levels 

3. Understanding the local and global implications of civic decisions 

CS4 Health Literacy 

1. Obtaining, interpreting, and understanding basic health information and services 

and using such information and services in ways that enhance health 

2. Understanding preventive physical and mental health measures, including proper 

diet, nutrition, exercise, risk avoidance, and stress reduction 

3. Using available information to make appropriate health-related decisions 

                                                 
1 21st century skills. (n.d.). Washington, DC: Partnership for 21st Century Skills.  
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4. Establishing and monitoring personal and family health goals 

5. Understanding national and international public health and safety issues 

CS5 Environmental Literacy 

1. Demonstrate knowledge and understanding of the environment and the 

circumstances and conditions affecting it, particularly as relates to air, climate, 

land, food, energy, water, and ecosystems.  

2. Demonstrate knowledge and understanding of society’s impact on the natural 

world (e.g., population growth, population development, resource consumption 

rate, etc.). 

3. Investigate and analyze environmental issues, and make accurate conclusions 

about effective solutions.  

4. Take individual and collective action toward addressing environmental challenges 

(e.g., participating in global actions, designing solutions that inspire action on 

environmental issues).  

 

CSS2-Learning and Innovation Skills 

CS6 Creativity and Innovation 

1. Think Creatively 

2. Work Creatively with Others 

3. Implement Innovations 

CS7 Critical Thinking and Problem Solving 

1. Reason Effectively 

2. Use Systems Thinking 

3. Make Judgments and Decisions 

4. Solve Problems 

CS8 Communication and Collaboration 

1. Communicate Clearly 

2. Collaborate with Others 

 

CSS3-Information, Media and Technology Skills 

CS9 Information Literacy 

1. Access and Evaluate Information 

2. Use and Manage Information 

CS10 Media Literacy 

1. Analyze Media 

2. Create Media Products 

CS11 ICT Literacy 

1. Apply Technology Effectively 

 

CSS4-Life and Career Skills 

CS12 Flexibility and Adaptability 

1. Adapt to change 

2. Be Flexible 

CS13 Initiative and Self-Direction 

1. Manage Goals and Time 

2. Work Independently 
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3. Be Self-directed Learners 

CS14 Social and Cross-Cultural Skills 

1. Interact Effectively with others 

2. Work Effectively in Diverse Teams 

CS15 Productivity and Accountability 

1. Manage Projects 

2. Produce Results 

CS16 Leadership and Responsibility 

1. Guide and Lead Others 

2. Be Responsible to Others 
  



Mississippi CTE Curriculum Framework  Page 50 of 90 

 

Appendix D: College and Career Ready Standards  
 

 

College and Career Readiness English I 

Reading Literature Key Ideas and Details 

RL.9.1 Cite strong and thorough textual evidence to support analysis of what the text says explicitly as well 

as inferences drawn from the text.  
RL.9.2 Determine a theme or central idea of a text and analyze in detail its development over the course of 

the text, including how it emerges and is shaped and refined by specific details; provide an objective 

summary of the text.  

RL.9.3 Analyze how complex characters (e.g., those with multiple or conflicting motivations) develop over 

the course of a text, interact with other characters, and advance the plot or develop the theme.  

Craft and Structure 

RL.9.4 Determine the meaning of words and phrases as they are used in the text, including figurative and 

connotative meanings; analyze the cumulative impact of specific word choices on meaning and tone (e.g., 

how the language evokes a sense of time and place; how it sets a formal or informal tone).  
RL.9.5 Analyze how an author’s choices concerning how to structure a text, order events within it (e.g., 

parallel plots), and manipulate time (e.g., pacing, flashbacks) create such effects as mystery, tension, or 

surprise.  
RL.9.6 Analyze a particular point of view or cultural experience reflected in a work of literature from 

outside the United States, drawing on a wide reading of world literature.  

Integration of Knowledge and Ideas 

RL.9.7 Analyze the representation of a subject or a key scene in two different artistic mediums, including 

what is emphasized or absent in each treatment (e.g., Auden’s “Musée des Beaux Arts” and Breughel’s 

Landscape with the Fall of Icarus).  
RL.9.8 Not applicable to literature.  

College and Career Readiness English I 

RL.9.9 Analyze how an author draws on and transforms source material in a specific work (e.g., how 

Shakespeare treats a theme or topic from Ovid or the Bible or how a later author draws on a play by 

Shakespeare).  

English Standards for Horticulture 

 
Units 

Unit 

1 

Unit 

2 

Unit 

3 

Unit 

4 

Unit 

5 

Unit 

6 

Unit 

7 

Unit 

8 

Unit 

9 

Unit 

10 

Unit 

11 

Unit 

12 

Unit 

13 

Unit 

14 

Unit 

15 

                 
SL.9.1  X               

SL.9.2  X               

SL.9.5   X        X      

SL.9.6   X        X      

RI.11.3           X      

SL.11.1           X      

SL.11.2           X      

SL.11.3           X      

RST.11-12.1   X X X X X X X X  X   X X 

RST.11-12.2   X X X X X X X X  X   X X 

RST.11-12.3   X X X X X X X X  X   X X 

RST.11-12.4    X X X           

RST.11-12.5    X X X           

RST.11-12.6    X X X           

RST.11-12.7    X X X           

RST.11-12.8    X             

RST.11-12.9    X             
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Range of Reading and Level of Text Complexity 

RL.9.10 By the end of grade 9, read and comprehend literature, including stories, dramas, and poems, in 

the grades 9-10 text complexity band proficiently, with scaffolding as needed at the high end of the range.  

College and Career Readiness English I 

Reading Informational Text Key Ideas and Details 

RI.9.3 Analyze how the author unfolds an analysis or series of ideas or events, including the order in which 

the points are made, how they are introduced and developed, and the connections that are drawn between 

them.  

Craft and Structure 

RI.9.5 Analyze in detail how an author’s ideas or claims are developed and refined by particular sentences, 

paragraphs, or larger portions of a text (e.g., a section or chapter).  
RI.9.6 Determine an author’s point of view or purpose in a text and analyze how an author uses rhetoric to 

advance that point of view or purpose.  

Integration of Knowledge and Ideas 

RI.9.7 Analyze various accounts of a subject told in different mediums (e.g., a person’s life story in both 

print and multimedia), determining which details are emphasized in each account. 
RI.9.8 Delineate and evaluate the argument and specific claims in a text, assessing whether the reasoning is 

valid and the evidence is relevant and sufficient; identify false statements and fallacious reasoning. 
RI.9.9 Analyze seminal U.S. documents of historical and literary significance (e.g., Washington’s Farewell 

Address, the Gettysburg Address, Roosevelt’s Four Freedoms speech, King’s “Letter from Birmingham 

Jail”), including how they address related themes and concepts. 

College and Career Readiness English I 

Writing Text Types and Purposes 

W.9.1 Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning 

and relevant and sufficient evidence. 
W.9.1a Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and create an 

organization that establishes clear relationships among claim(s), counterclaims, reasons, and evidence. 
W.9.1b Develop claim(s) and counterclaims fairly, supplying evidence for each while pointing out the 

strengths and limitations of both in a manner that anticipates the audience’s knowledge level and concerns. 
W.9.1c Use words, phrases, and clauses to link the major sections of the text, create cohesion, and clarify 

the relationships between claim(s) and reasons, between reasons and evidence, and between claim(s) and 

counterclaims. 
W.9.1d Establish and maintain a formal style and objective tone while attending to the norms and 

conventions of the discipline in which they are writing. 
W.9.1e Provide a concluding statement or section that follows from and supports the argument presented. 
W.9.2 Write informative/explanatory texts to examine and convey complex ideas, concepts, and 

information clearly and accurately through the effective selection, organization, and analysis of content. 
W.9.2a Introduce a topic; organize complex ideas, concepts, and information to make important 

connections and distinctions; include formatting (e.g., headings), graphics (e.g., figures, tables), and 

multimedia when useful to aiding comprehension. 
W.9.2b Develop the topic with well-chosen, relevant, and sufficient facts, extended definitions, concrete 

details, quotations, or other information and examples appropriate to the audience’s knowledge of the topic. 
W.9.2c Use appropriate and varied transitions to link the major sections of the text, create cohesion, and 

clarify the relationships among complex ideas and concepts. 

College and Career Readiness English I 

W.9.2d Use precise language and domain-specific vocabulary to manage the complexity of the topic. 
W.9.2e Establish and maintain a formal style and objective tone while attending to the norms and 

conventions of the discipline in which they are writing. 

W.9.2f Provide a concluding statement or section that follows from and supports the information or 

explanation presented (e.g., articulating implications or the significance of the topic). 
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W.9.3 Write narratives to develop real or imagined experiences or events using effective technique, well-

chosen details, and well-structured event sequences. 
W.9.3a Engage and orient the reader by setting out a problem, situation, or observation, establishing one or 

multiple point(s) of view, and introducing a narrator and/or characters; create a smooth progression of 

experiences or events. 
W.9.3b Use narrative techniques, such as dialogue, pacing, description, reflection, and multiple plot lines, 

to develop experiences, events, and/or characters. 
W.9.3c Use a variety of techniques to sequence events so that they build on one another to create a coherent 

whole. 
W.9.3d Use precise words and phrases, telling details, and sensory language to convey a vivid picture of 

the experiences, events, setting, and/or characters. 
W.9.3e Provide a conclusion that follows from and reflects on what is experienced, observed, or resolved 

over the course of the narrative.  

Production and Distribution of Writing 

W.9.4 Produce clear and coherent writing in which the development, organization, and style are appropriate 

to task, purpose, and audience. (Grade-specific expectations for writing types are defined in standards 1–3 

above.) 
W.9.5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new 

approach, focusing on addressing what is most significant for a specific purpose and audience. (Editing for 

conventions should demonstrate command of Language standards 1–3 up to and including grades 9–10.) 
W.9.6 Use technology, including the Internet, to produce, publish, and update individual or shared writing 

products, taking advantage of technology’s capacity to link to other information and to display information 

flexibly and dynamically. 

Research to Build and Present Knowledge 

W.9.7 Conduct short as well as more sustained research projects to answer a question (including a self-

generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize 

multiple sources on the subject, demonstrating understanding of the subject under investigation. 

College and Career Readiness English I 

W.9.8 Gather relevant information from multiple authoritative print and digital sources, using advanced 

searches effectively; assess the usefulness of each source in answering the research question; integrate 

information into the text selectively to maintain the flow of ideas, avoiding plagiarism and following a 

standard format for citation. 
W.9.9 Draw evidence from literary or informational texts to support analysis, reflection, and research. 
W.9.9a Apply grades 9–10 Reading standards to literature (e.g., “Analyze how an author draws on and 

transforms source material in a specific work [e.g., how Shakespeare treats a theme or topic from Ovid or 

the Bible or how a later author draws on a play by Shakespeare]”). 
W.9.9b Apply grades 9–10 Reading standards to literary nonfiction (e.g., “Delineate and evaluate the 

argument and specific claims in a text, assessing whether the reasoning is valid and the evidence is relevant 

and sufficient; identify false statements and fallacious reasoning”). 

Range of Writing 

W.9.10 Write routinely over extended time frames (time for research, reflection, and revision) and shorter 

time frames (a single sitting or a day or two) for a range of tasks, purposes, and audience. 

College and Career Readiness English I 

SL.9.1 Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, 

and teacher-led) with diverse partners on grades 9– 10 topics, texts, and issues, building on others’ ideas 

and expressing their own clearly and persuasively. 
SL.9.1a Come to discussions prepared, having read and researched material under study; explicitly draw on 

that preparation by referring to evidence from texts and other research on the topic or issue to stimulate a 

thoughtful, well-reasoned exchange of ideas. 
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SL.9.1b Work with peers to set rules for collegial discussions and decision making (e.g., informal 

consensus, taking votes on key issues, presentation of alternate views), clear goals and deadlines, and 

individual roles as needed. 
SL.9.1c Propel conversations by posing and responding to questions that relate the current discussion to 

broader themes or larger ideas; actively incorporate others into the discussion; and clarify, verify, or 

challenge ideas and conclusions. 
SL.9.1d Respond thoughtfully to diverse perspectives, summarize points of agreement and disagreement, 

and, when warranted, qualify or justify their own views and understanding and make new connections in 

light of the evidence and reasoning presented. 
SL.9.2 Integrate multiple sources of information presented in diverse media or formats (e.g., visually, 

quantitatively, orally) evaluating the credibility and accuracy of each source. 
SL.9.3 Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric, identifying any 

fallacious reasoning or exaggerated or distorted evidence.  

Presentation of Knowledge and Ideas 

SL.9.4 Present information, findings, and supporting evidence clearly, concisely, and logically such that 

listeners can follow the line of reasoning and the organization, development, substance, and style are 

appropriate to purpose, audience, and task. 

College and Career Readiness English I 

SL.9.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) 

in presentations to enhance understanding of findings, reasoning, and evidence and to add interest. 
SL.9.6 Adapt speech to a variety of contexts and tasks, demonstrating command of formal English when 

indicated or appropriate. (See grades 9–10 Language standards 1 and 3 for specific expectations.) 

College and Career Readiness English I 

Language 

Conventions of Standard English 

L.9.1 Demonstrate command of the conventions of standard English grammar and usage when writing or 

speaking. 

L.9.1a Use parallel structure.* 

L.9.1b Use various types of phrases (noun, verb, adjectival, adverbial, participial, prepositional, absolute) 

and clauses (independent, dependent; noun, relative, adverbial) to convey specific meanings and add 

variety and interest to writing or presentations. 
L.9.2 Demonstrate command of the conventions of standard English capitalization, punctuation, and 

spelling when writing. 
L.9.2a Use a semicolon (and perhaps a conjunctive adverb) to link two or more closely related independent 

clauses. 
L.9.2b Use a colon to introduce a list or quotation. 

L.9.2c Spell correctly 

Knowledge of Language 

L.9.3 Apply knowledge of language to understand how language functions in different contexts, to make 

effective choices for meaning or style, and to comprehend more fully when reading or listening 
L.9.3a Write and edit work so that it conforms to the guidelines in a style manual (e.g., MLA Handbook, 

Turabian’s Manual for Writers) appropriate for the discipline and writing type. 

Vocabulary Acquisition and Use 

L.9.4 Determine or clarify the meaning of unknown and multiple-meaning words and phrases based on 

grades 9–10 reading and content, choosing flexibly from a range of strategies. 

L.9.4a Use context (e.g., the overall meaning of a sentence, paragraph, or text; a word’s position or 

function in a sentence) as a clue to the meaning of a word or phrase. 
L.9.4b Identify and correctly use patterns of word changes that indicate different meanings or parts of 

speech (e.g., analyze, analysis, analytical; advocate, advocacy). 
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College and Career Readiness English I 

L.9.4c Consult general and specialized reference materials (e.g., dictionaries, glossaries, thesauruses), both 

print and digital, to find the pronunciation of a word or determine or clarify its precise meaning, its part of 

speech, or its etymology. 

L.9.4d Verify the preliminary determination of the meaning of a word or phrase (e.g., by checking the 

inferred meaning in context or in a dictionary). 
L.9.5 Demonstrate understanding of figurative language, word relationships, and nuances in word 

meanings. 
L.9.5a Interpret figures of speech (e.g., euphemism, oxymoron) in context and analyze their role in the text. 
L.9.5b Analyze nuances in the meaning of words with similar denotations. 
L.9.6 Acquire and use accurately general academic and domain-specific words and phrases, sufficient for 

reading, writing, speaking, and listening at the college and career readiness level; demonstrate 

independence in gathering vocabulary knowledge when considering a word or phrase important to 

comprehension or expression. 

College and Career Readiness English II 

Range of Reading and Level of Text Complexity 

RL.10.10 By the end of grade 10, read and comprehend literature, including stories, dramas, and poems, at 

the high end of the grades 9-10 text complexity band independently and proficiently. 

Grades 9-10: Literacy in History/SS 

Reading in History/Social Studies Key Ideas and Details 

RH.9-10.1 Cite specific textual evidence to support analysis of primary and secondary sources, attending to 

such features as the date and origin of the information. 
RH.9-10.2 Determine the central ideas or information of a primary or secondary source; provide an 

accurate summary of how key events or ideas develop over the course of the text. 
RH.9-10.3 Analyze in detail a series of events described in a text; determine whether earlier events caused 

later ones or simply preceded them. 

Craft and Structure 

RH.9-10.4 Determine the meaning of words and phrases as they are used in a text, including vocabulary 

describing political, social, or economic aspects of history/social science. 
RH.9-10.5 Analyze how a text uses structure to emphasize key points or advance an explanation or 

analysis. 
RH.9-10.6 Compare the point of view of two or more authors for how they treat the same or similar topics, 

including which details they include and emphasize in their respective accounts. 

Integration of Knowledge and Ideas 

RH.9-10.7 Integrate quantitative or technical analysis (e.g., charts, research data) with qualitative analysis 

in print or digital text. 
RH.9-10.8 Assess the extent to which the reasoning and evidence in a text support the author’s claims. 
RH.9-10.9 Compare and contrast treatments of the same topic in several primary and secondary sources. 

Range of Reading and Level of Text Complexity 

RH.9-10.10 By the end of grade 10, read and comprehend history/social studies texts in the grades 9–10 

text complexity band independently and proficiently. 

Grades 9-10: Literacy in Science and Technical Subjects 

Reading in Science and Technical Subjects Key Ideas and Details 

RST.9-10.1 Cite specific textual evidence to support analysis of science and technical texts, attending to the 

precise details of explanations or descriptions. 
RST.9-10.2 Determine the central ideas or conclusions of a text; trace the text’s explanation or depiction of 

a complex process, phenomenon, or concept; provide an accurate summary of the text. 
RST.9-10.3 Follow precisely a complex multistep procedure when carrying out experiments, taking 

measurements, or performing technical tasks, attending to special cases or exceptions defined in the text. 



Mississippi CTE Curriculum Framework  Page 55 of 90 

 

Craft and Structure 

RST.9-10.4 Determine the meaning of symbols, key terms, and other domain-specific words and phrases as 

they are used in a specific scientific or technical context relevant to grades 9–10 texts and topics. 
RST.9-10.5 Analyze the structure of the relationships among concepts in a text, including relationships 

among key terms (e.g., force, friction, reaction force, energy). 
RST.9-10.6 Analyze the author’s purpose in providing an explanation, describing a procedure, or 

discussing an experiment in a text, defining the question the author seeks to address. 

Integration of Knowledge and Ideas 

RST.9-10.7 Translate quantitative or technical information expressed in words in a text into visual form 

(e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) 

into words. 
RST.9-10.8 Assess the extent to which the reasoning and evidence in a text support the author’s claim or a 

recommendation for solving a scientific or technical problem. 
RST.9-10.9 Compare and contrast findings presented in a text to those from other sources (including their 

own experiments), noting when the findings support or contradict previous explanations or accounts 

Range of Reading and Level of Text Complexity 

RST.9-10.10 By the end of grade 10, read and comprehend science/technical texts in the grades 9–10 text 

complexity band independently and proficiently. 

Grades 9-10: Writing in History/SS, Science, and Technical Subjects 

Writing Text Types and Purposes 

WHST.9-10.1 Write arguments focused on discipline-specific content. 
WHST.9-10.1a Introduce precise claim(s), distinguish the claim(s) from alternate or opposing claims, and 

create an organization that establishes clear relationships among the claim(s), counterclaims, reasons, and 

evidence. 
WHST.9-10.1b Develop claim(s) and counterclaims fairly, supplying data and evidence for each while 

pointing out the strengths and limitations of both claim(s) and counterclaims in a discipline-appropriate 

form and in a manner that anticipates the audience’s knowledge level and concerns. 
WHST.9-10.1c Use words, phrases, and clauses to link the major sections of the text, create cohesion, and 

clarify the relationships between claim(s) and reasons, between reasons and evidence, and between claim(s) 

and counterclaims. 
WHST.9-10.1d Establish and maintain a formal style and objective tone while attending to the norms and 

conventions of the discipline in which they are writing. 
WHST.9-10.1e Provide a concluding statement or section that follows from or supports the argument 

presented. 
WHST.9-10.2 Write informative/explanatory texts, including the narration of historical events, scientific 

procedures/ experiments, or technical processes. 
WHST.9-10.2a Introduce a topic and organize ideas, concepts, and information to make important 

connections and distinctions; include formatting (e.g., headings), graphics (e.g., figures, tables), and 

multimedia when useful to aiding comprehension. 
WHST.9-10.2b Develop the topic with well-chosen, relevant, and sufficient facts, extended definitions, 

concrete details, quotations, or other information and examples appropriate to the audience’s knowledge of 

the topic. 

Grades 9-10 

Writing in History/SS, Science, and Technical Subjects 

WHST.9-10.2c Use varied transitions and sentence structures to link the major sections of the text, create 

cohesion, and clarify the relationships among ideas and concepts. 
WHST.9-10.2d Use precise language and domain-specific vocabulary to manage the complexity of the 

topic and convey a style appropriate to the discipline and context as well as to the expertise of likely 

readers. 
WHST.9-10.2e Establish and maintain a formal style and objective tone while attending to the norms and 

conventions of the discipline in which they are writing. 
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WHST.9-10.2f Provide a concluding statement or section that follows from and supports the information or 

explanation presented (e.g., articulating implications or the significance of the topic). 
WHST.9-10.3 Not Applicable 

Production and Distribution of Writing 

WHST.9-10.4 Produce clear and coherent writing in which the development, organization, and style are 

appropriate to task, purpose, and audience. 
WHST.9-10.5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying 

a new approach, focusing on addressing what is most significant for a specific purpose and audience. 
WHST.9-10.6 Use technology, including the Internet, to produce, publish, and update individual or shared 

writing products, taking advantage of technology’s capacity to link to other information and to display 

information flexibly and dynamically. 

Research to Build and Present Knowledge 

WHST.9-10.7 Conduct short as well as more sustained research projects to answer a question (including a 

self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize 

multiple sources on the subject, demonstrating understanding of the subject under investigation. 

WHST.9-10.8 Gather relevant information from multiple authoritative print and digital sources, using 

advanced searches effectively; assess the usefulness of each source in answering the research question; 

integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and 

following a standard format for citation. 
WHST.9-10.9 Draw evidence from informational texts to support analysis, reflection, and research. 

Grades 9-10 

Writing in History/SS, Science, and Technical Subjects 

Range of Writing 

WHST.9-10.10 Write routinely over extended time frames (time for reflection and revision) and shorter 

time frames (a single sitting or a day or two) for a range of discipline-specific tasks, purposes, and 

audiences. 

English III 

Reading Literature Key Ideas and Details 

RL.11.1 Cite strong and thorough textual evidence to support analysis of what the text says explicitly as 

well as inferences drawn from the text, including determining where the text leaves matters uncertain. 
RL.11.2 Determine two or more themes or central ideas of a text and analyze their development over the 

course of the text, including how they interact and build on one another to produce a complex account; 

provide an objective summary of the text. 
RL.11.3 Analyze the impact of the author’s choices regarding how to develop and relate elements of a story 

or drama (e.g., where a story is set, how the action is ordered, how the characters are introduced and 

developed). 

Craft and Structure 

RL.11.4 Determine the meaning of words and phrases as they are used in the text, including figurative and 

connotative meanings; analyze the impact of specific word choices on meaning and tone, including words 

with multiple meanings or language that is particularly fresh, engaging, or beautiful. (Include Shakespeare 

as well as other authors.) 
RL.11.5 Analyze how an author’s choices concerning how to structure specific parts of a text (e.g., the 

choice of where to begin or end a story, the choice to provide a comedic or tragic resolution) contribute to 

its overall structure and meaning as well as its aesthetic impact. 
RL.11.6 Analyze a case in which grasping a point of view requires distinguishing what is directly stated in 

a text from what is really meant (e.g., satire, sarcasm, irony, or understatement). 
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Integration of Knowledge and Ideas 

RL.11.7 Analyze multiple interpretations of a story, drama, or poem (e.g., recorded or live production of a 

play or recorded novel or poetry), evaluating how each version interprets the source text. (Include at least 

one play by Shakespeare and one play by an American dramatist.) 
RL.11.8 Not applicable to literature. 
RL.11.9 Demonstrate knowledge of eighteenth-, nineteenth- and early-twentieth century foundational 

works of American literature, including how two or more texts from the same period treat similar themes or 

topics. 

Range of Reading and Level of Text Complexity 

RL.11.10 By the end of grade 11, read and comprehend literature, including stories, dramas, and poems, in 

the grades 11-CCR text complexity band proficiently, with scaffolding as needed at the high end of the 

range. 

English III 

Reading Informational Text Key Ideas and Details 

Rl.11.3 Analyze a complex set of ideas or sequence of events and explain how specific individuals, ideas, 

or events interact and develop over the course of the text. 

Craft and Structure 

Rl.11.4 Determine the meaning of words and phrases as they are used in a text, including figurative, 

connotative, and technical meanings; analyze how an author uses and refines the meaning of a key term or 

terms over the course of a text (e.g., how Madison defines faction in Federalist No. 10). 
Rl.11.5 Analyze and evaluate the effectiveness of the structure an author uses in his or her exposition or 

argument, including whether the structure makes points clear, convincing, and engaging. 
Rl.11.6 Determine an author’s point of view or purpose in a text in which the rhetoric is particularly 

effective, analyzing how style and content contribute to the power, persuasiveness or beauty of the text. 

Integration of Knowledge and Ideas 

Rl.11.7 Integrate and evaluate multiple sources of information presented in different media or formats (e.g., 

visually, quantitatively) as well as in words in order to address a question or solve a problem. 
Rl.11.8 Delineate and evaluate the reasoning in seminal U.S. texts, including the application of 

constitutional principles and use of legal reasoning (e.g., in U.S. Supreme Court majority opinions and 

dissents) and the premises, purposes, and arguments in works of public advocacy (e.g., The Federalist, 

presidential addresses). 
Rl.11.9 Analyze seventeenth-, eighteenth-, and nineteenth-century foundational U.S. documents of 

historical and literary significance (including Them Declaration of Independence, the Preamble to the 

Constitution, the Bill of Rights, and Lincoln’s Second Inaugural Address) for their themes, purposes, and 

rhetorical features. 

Range of Reading and Level of Text Complexity 

Rl.11.10 By the end of grade 11, read and comprehend literary nonfiction in the grades 11-CCR text 

complexity band proficiently, with scaffolding as needed at the high end of the range. 

English III 

Writing 

W.11.1 Write arguments to support claims in an analysis of substantive topics or texts, using valid 

reasoning and relevant and sufficient evidence. 
W.11.1a Introduce precise, knowledgeable claim(s), establish the significance of the claim(s), distinguish 

the claim(s) from alternate or opposing claims, and create an organization that logically sequences claim(s), 

counterclaims, reasons, and evidence. 
W.11.1b Develop claim(s) and counterclaims fairly and thoroughly, supplying the most relevant evidence 

for each while pointing out the strengths and limitations of both in a manner that anticipates the audience’s 

knowledge level, concerns, values, and possible biases. 
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W.11.1c Use words, phrases, and clauses as well as varied syntax to link the major sections of the text, 

create cohesion, and clarify the relationships between claim(s) and reasons, between reasons and evidence, 

and between claim(s) and counterclaims. 
W.11.1d Establish and maintain a formal style and objective tone while attending to the norms and 

conventions of the discipline in which they are writing. 
W.11.1e Provide a concluding statement or section that follows from and supports the argument presented. 
W.11.2 Write informative/explanatory texts to examine and convey complex ideas, concepts, and 

information clearly and accurately through the effective selection, organization, and analysis of content.  
W.11.2a Introduce a topic; organize complex ideas, concepts, and information so that each new element 

builds on that which precedes it to create a unified whole; include formatting (e.g., headings), graphics 

(e.g., figures, tables), and multimedia when useful to aiding comprehension. 

English III 

W.11.2b Develop the topic thoroughly by selecting the most significant and relevant facts, extended 

definitions, concrete details, quotations, or other information and examples appropriate to the audience’s 

knowledge of the topic. 
W.11.2c Use appropriate and varied transitions and syntax to link the major sections of the text, create 

cohesion, and clarify the relationships among complex ideas and concepts. 
W.11.2d Use precise language, domain-specific vocabulary, and techniques such as metaphor, simile, and 

analogy to manage the complexity of the topic. 
W.11.2e Establish and maintain a formal style and objective tone while attending to the norms and 

conventions of the discipline in which they are writing. 
W.11.2f Provide a concluding statement or section that follows from and supports the information or 

explanation presented (e.g., articulating implications or the significance of the topic). 

W.11.3 Write narratives to develop real or imagined experiences or events using effective technique, well-

chosen details, and well-structured event sequences. 
W.11.3a Engage and orient the reader by setting out a problem, situation, or observation and its 

significance, establishing one or multiple point(s) of view, and introducing a narrator and/or characters; 

create a smooth progression of experiences or events. 
W.11.3b Use narrative techniques, such as dialogue, pacing, description, reflection, and multiple plot lines, 

to develop experiences, events, and/or characters. 
W.11.3c Use a variety of techniques to sequence events so that they build on one another to create a 

coherent whole and build toward a particular tone and outcome (e.g., a sense of mystery, suspense, growth, 

or resolution). 
W.11.3d Use precise words and phrases, telling details, and sensory language to convey a vivid picture of 

the experiences, events, setting, and/or characters. 
W.11.3e Provide a conclusion that follows from and reflects on what is experienced, observed, or resolved 

over the course of the narrative. 

Production and Distribution of Writing 

W.11.4 Produce clear and coherent writing in which the development, organization, and style are 

appropriate to task, purpose, and audience. (Grade-specific expectations for writing types are defined in 

standards 1–3 above.) 

English III 

W.11.5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new 

approach, focusing on addressing what is most significant for a specific purpose and audience. (Editing for 

conventions should demonstrate command of Language standards 1–3 up to and including grades 11–12.) 
W.11.6 Use technology, including the Internet, to produce, publish, and update individual or shared writing 

products in response to ongoing feedback, including new arguments or information. 
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Research to Build and Present Knowledge 

W.11.7 Conduct short as well as more sustained research projects to answer a question (including a self-

generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize 

multiple sources on the subject, demonstrating understanding of the subject under investigation. 
W.11.8 Gather relevant information from multiple authoritative print and digital sources, using advanced 

searches effectively; assess the strengths and limitations of each source in terms of the task, purpose, and 

audience; integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism 

and overreliance on any one source and following a standard format for citation. 
W.11.9 Draw evidence from literary or informational texts to support analysis, reflection, and research. 
W.11.9a Apply grades 11–12 Reading standards to literature (e.g., “Demonstrate knowledge of eighteenth-, 

nineteenth- and early-twentieth-century foundational works of American literature, including how two or 

more texts from the same period treat similar themes or topics”). 
W.11.9b Apply grades 11–12 Reading standards to literary nonfiction (e.g., “Delineate and evaluate the 

reasoning in seminal U.S. texts, including the application of constitutional principles and use of legal 

reasoning [e.g., in U.S. Supreme Court Case majority opinions and dissents] and the premises, purposes, 

and arguments in works of public advocacy [e.g., The Federalist, presidential addresses]”). 

Range of Writing 

W.11.10 Write routinely over extended time frames (time for research, reflection, and revision) and shorter 

time frames (a single sitting or a day or two) for a range of tasks, purposes, and audiences. 

English III 

Speaking and Listening  

Comprehension and Collaboration 

SL.11.1 Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, 

and teacher-led) with diverse partners on grades 11–12 topics, texts, and issues, building on others’ ideas 

and expressing their own clearly and persuasively. 
SL11.1a Come to discussions prepared, having read and researched material under study; explicitly draw 

on that preparation by referring to evidence from texts and other research on the topic or issue to stimulate 

a thoughtful, well-reasoned exchange of ideas. 
SL.11.1b Work with peers to promote civil, democratic discussions and decision making, set clear goals 

and deadlines, and establish individual roles as needed. 
SL.11.1c Propel conversations by posing and responding to questions that probe reasoning and evidence; 

ensure a hearing for a full range of positions on a topic or issue; clarify, verify, or challenge ideas and 

conclusions; and promote divergent and creative perspectives. 
SL.11.1d Respond thoughtfully to diverse perspectives; synthesize comments, claims, and evidence made 

on all sides of an issue; resolve contradictions when possible; and determine what additional information or 

research is required to deepen the investigation or complete the task. 
SL.11.2 Integrate multiple sources of information presented in diverse formats and media (e.g., visually, 

quantitatively, orally) in order to make informed decisions and solve problems, evaluating the credibility 

and accuracy of each source and noting any discrepancies among the data. 
SL.11.3 Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric, assessing the 

stance, premises, links among ideas, word choice, points of emphasis, and tone used. 

Presentation of Knowledge and Ideas 

SL.11.4 Present information, findings, and supporting evidence, conveying a clear and distinct perspective, 

such that listeners can follow the line of reasoning, alternative or opposing perspectives are addressed, and 

the organization, development, substance, and style are appropriate to purpose, audience, and a range of 

formal and informal tasks. 

English III 

SL11.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) 

in presentations to enhance understanding of findings, reasoning, and evidence and to add interest. 
SL.11.6 Adapt speech to a variety of contexts and tasks, demonstrating a command of formal English when 

indicated or appropriate. (See grades 11–12 Language standards 1 and 3 for specific expectations.) 
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English III 

Language 

Conventions of Standard English 

L.11.1a Apply the understanding that usage is a matter of convention, can change over time, and is 

sometimes contested. 
L.11.1b Resolve issues of complex or contested usage, consulting references (e.g., Merriam-Webster’s 

Dictionary of English Usage, Garner’s Modern American Usage) as needed. 

L.11.2a Observe hyphenation conventions. 
L.11.3a Vary syntax for effect, consulting references (e.g., Tufte’s Artful Sentences) for guidance as 

needed; apply an understanding of syntax to the study of complex texts when reading.  

Vocabulary Acquisition and Use 

L.11.4 Determine or clarify the meaning of unknown and multiple-meaning words and phrases based on 

grades 11–12 reading and content, choosing flexibly from a range of strategies. 
L.11.4b Identify and correctly use patterns of word changes that indicate different meanings or parts of 

speech (e.g., conceive, conception, conceivable). 

English IV 

Range of Reading and Level of Text Complexity 

RL.12.10 By the end of grade 12, read and comprehend literature, including stories, dramas, and poems, at 

the high end of the grades 11–CCR text complexity band independently and proficiently. 

Grades 11-12: Literacy in History/SS 

Reading in History/Social Studies Key Ideas and Details 

RH.11-12.1 Cite specific textual evidence to support analysis of primary and secondary sources, connecting 

insights gained from specific details to an understanding of the text as a whole. 
RH.11-12.2 Determine the central ideas or information of a primary or secondary source; provide an 

accurate summary that makes clear the relationships among the key details and ideas. 
RH.11-12.3 Evaluate various explanations for actions or events and determine which explanation best 

accords with textual evidence, acknowledging where the text leaves matters uncertain. Craft and Structure 
RH.11-12.4 Determine the meaning of words and phrases as they are used in a text, including analyzing 

how an author uses and refines the meaning of a key term over the course of a text (e.g., how Madison 

defines faction in Federalist No. 10). 
RH.11-12.5 Analyze in detail how a complex primary source is structured, including how key sentences, 

paragraphs, and larger portions of the text contribute to the whole. 
RH.11-12.6 Evaluate authors’ differing points of view on the same historical event or issue by assessing the 

authors’ claims, reasoning, and evidence. Integration of Knowledge and Ideas 
Rh.11-12.7 Integrate and evaluate multiple sources of information presented in diverse formats and media 

(e.g., visually, quantitatively, as well as in words) in order to address a question or solve a problem. 
RH.11-12.8 Evaluate an author’s premises, claims, and evidence by corroborating or challenging them with 

other information. 
RH.11-12.9 Integrate information from diverse sources, both primary and secondary, into a coherent 

understanding of an idea or event, noting discrepancies among sources. Range of Reading and Level of 

Text Complexity 
RH.11-12.10 By the end of grade 12, read and comprehend history/social studies texts in the grades 11–

CCR text complexity band independently and proficiently. 

Grades 11-12: Literacy in Science and Technical Subjects 

Reading in Science and Technical Subjects Key Ideas and Details 

RST. 11-12.1 Cite specific textual evidence to support analysis of science and technical texts, attending to 

important distinctions the author makes and to any gaps or inconsistencies in the account. 
RST.11-12.2 Determine the central ideas or conclusions of a text; summarize complex concepts, processes, 

or information presented in a text by paraphrasing them in simpler but still accurate terms. 
RST.11-12.3 Follow precisely a complex multistep procedure when carrying out experiments, taking 

measurements, or performing technical tasks; analyze the specific results based on explanations in the text. 
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Craft and Structure 

RST.11-12.4 Determine the meaning of symbols, key terms, and other domain-specific words and phrases 

as they are used in a specific scientific or technical context relevant to grades 11–12 texts and topics. 
RST.11-12.5 Analyze how the text structures information or ideas into categories or hierarchies, 

demonstrating understanding of the information or ideas. 
RST.11-12.6 Analyze the author’s purpose in providing an explanation, describing a procedure, or 

discussing an experiment in a text, identifying important issues that remain unresolved. 
RST.11-12.7 Integrate and evaluate multiple sources of information presented in diverse formats and media 

(e.g., quantitative data, video, multimedia) in order to address a question or solve a problem. 
RST.11-12.8 Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, 

verifying the data when possible and corroborating or challenging conclusions with other sources of 

information. 
RST.11-12.9 Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a 

coherent understanding of a process, phenomenon, or concept, resolving conflicting information when 

possible. 

Range of Reading and Level of Text Complexity 

RST.11-12.10 Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a 

coherent understanding of a process, phenomenon, or concept, resolving conflicting information when 

possible. 

Grades 11-12: Writing I History/SS, Science and Technical Subjects 

Writing 

Text Types and Purposes 

WHST.11-12.1a Introduce precise, knowledgeable claim(s), establish the significance of the claim(s), 

distinguish the claim(s) from alternate or opposing claims, and create an organization that logically 

sequences the claim(s), counterclaims, reasons, and evidence. 
WHST.11-12.1b Develop claim(s) and counterclaims fairly and thoroughly, supplying the most relevant 

data and evidence for each while pointing out the strengths and limitations of both claim(s) and 

counterclaims in a discipline-appropriate form that anticipates the audience’s knowledge level, concerns, 

values, and possible biases. 
WHST.11-12.1c Use words, phrases, and clauses as well as varied syntax to link the major sections of the 

text, create cohesion, and clarify the relationships between claim(s) and reasons, between reasons and 

evidence, and between claim(s) and counterclaims. 
WHST.11-12.2a Introduce a topic and organize complex ideas, concepts, and information so that each new 

element builds on that which precedes it to create a unified whole; include formatting (e.g., headings), 

graphics (e.g., figures, tables), and multimedia when useful to aiding comprehension.  

Grades 11-12: Writing I History/SS, Science and Technical Subjects 

WHST.11-12.2d Use precise language, domain-specific vocabulary and techniques such as metaphor, 

simile, and analogy to manage the complexity of the topic; convey a knowledgeable stance in a style that 

responds to the discipline and context as well as to the expertise of likely readers. 

Production and Distribution of Writing 

WHST.11-12.6 Use technology, including the Internet, to produce, publish, and update individual or shared 

writing products in response to ongoing feedback, including new arguments or information. 
WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, using 

advanced searches effectively; assess the strengths and limitations of each source in terms of the specific 

task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, 

avoiding plagiarism and overreliance on any one source and following a standard format for citation. 
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Appendix D: College and Career Ready Standards  
 

 
Number and Quantity 

Reason quantitatively and use unites to solve problems 

N-Q.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose 

and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data 

displays.* 

N-Q.2 Define appropriate quantities for the purpose of descriptive modeling.*  

N-Q.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.* 

Algebra 

Analyze and solve linear equations and pairs of simultaneous linear equations 

8.EE.8 Analyze and solve pairs of simultaneous linear equations.  

a. Understand that solutions to a system of two linear equations in two variables correspond to points of 

intersection of their graphs, because points of intersection satisfy both equations simultaneously.  

b. Solve systems of two linear equations in two variables algebraically, and estimate solutions by graphing 

the equations. Solve simple cases by inspection. For example, 3x + 2y = 5 and 3x + 2y = 6 have no solution 

because 3x + 2y cannot simultaneously be 5 and 6.  

c. Solve real-world and mathematical problems leading to two linear equations in two variables. For 

example, given coordinates for two pairs of points, determine whether the line through the first pair of 

points intersects the line through the second pair. 

Interpret the structure of expressions 

A-SSE.1 Interpret expressions that represent a quantity in terms of its context.*  

a. Interpret parts of an expression, such as terms, factors, and coefficients.  

b. Interpret complicated expressions by viewing one or more of their parts as a single entity. For example, 

interpret P(1+r)n as the product of P and a factor not depending on P. 

A-SSE.3 Choose and produce an equivalent form of an expression to reveal and explain properties of the 

quantity represented by the expression.*  

c. Use the properties of exponents to transform expressions for exponential functions. For example the 

expression 1.15t can be rewritten as [1.151/12] 12t ≈ 1.01212t to reveal the approximate equivalent 

monthly interest rate if the annual rate is 15%. 

Creating equations that describe numbers or relationships 

A-CED.1 Create equations and inequalities in one variable and use them to solve problems. Include 

equations arising from linear and quadratic functions, and simple rational and exponential functions.*  

A-CED.2 Create equations in two or more variables to represent relationships between quantities; graph 

equations on coordinate axes with labels and scales.*  

A-CED.3 Represent constraints by equations or inequalities, and by systems of equations and/or 

inequalities, and interpret solutions as viable or non-viable options in a modeling context. For example, 

represent inequalities describing nutritional and cost constraints on combinations of different foods.*  

A-CED.4 Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving 

equations. For example, rearrange Ohm’s law V = IR to highlight resistance R.* 

Mathematics Standards 

 
Units 

Unit 

1 

Unit 

2 

Unit 

3 

Unit 

4 

Unit 

5 

Unit 

6 

Unit 

7 

Unit 

8 

Unit 

9 

Unit 

10 

Unit 

11 

Unit 

12 

Unit 

13 

Unit 

14 

Unit 

15 

                 
N-Q.1           X  X    

N-Q.2           X  X    

N-Q.3           X  X    

G-CO.12             X    
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Solve equations and inequalities in one variable 

A-REI.3 Solve linear equations and inequalities in one variable, including equations with coefficients 

represented by letters. 

Solve systems of equations 

A-REI.5 Prove that, given a system of two equations in two variables, replacing one equation by the sum of 

that equation and a multiple of the other produces a system with the same solutions.  

A-REI.6 Solve systems of linear equations exactly and approximately (e.g., with graphs), focusing on pairs 

of linear equations in two variables. 

Represent and solve equations and inequalities graphically 

A-REI.10 Understand that the graph of an equation in two variables is the set of all its solutions plotted in 

the coordinate plane, often forming a curve (which could be a line).  

A-REI.11 Explain why the x-coordinates of the points where the graphs of the equations y = f(x) and y = 

g(x) intersect are the solutions of the equation f(x) = g(x); find the solutions approximately, e.g., using 

technology to graph the functions, make tables of values, or find successive approximations. Include cases 

where f(x) and/or g(x) are linear, polynomial, rational, absolute value, exponential, and logarithmic 

functions.*  

A-REI.12 Graph the solutions to a linear inequality in two variables as a half-plane (excluding the 

boundary in the case of a strict inequality), and graph the solution set to a system of linear inequalities in 

two variables as the intersection of the corresponding half-planes. 

 

Functions 

Define, evaluate, and compare functions 

8.F.1 Understand that a function is a rule that assigns to each input exactly one output. The graph of a 

function is the set of ordered pairs consisting of an input and the corresponding output. 1  

8.F.2 Compare properties of two functions each represented in a different way (algebraically, graphically, 

numerically in tables, or by verbal descriptions). For example, given a linear function represented by a table 

of values and a linear function represented by an algebraic expression, determine which function has the 

greater rate of change.  

8.F.3 Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; give 

examples of functions that are not linear. For example, the function A = s2 giving the area of a square as a 

function of its side length is not linear because its graph contains the points (1,1), (2,4) and (3,9), which are 

not on a straight line. 

 

Use functions to model relationships between quantities 

8.F.4 Construct a function to model a linear relationship between two quantities. Determine the rate of 

change and initial value of the function from a description of a relationship or from two (x, y) values, 

including reading these from a table or from a graph. Interpret the rate of change and initial value of a 

linear function in terms of the situation it models, and in terms of its graph or a table of values.  

8.F.5 Describe qualitatively the functional relationship between two quantities by analyzing a graph (e.g., 

where the function is increasing or decreasing, linear or nonlinear). Sketch a graph that exhibits the 

qualitative features of a function that has been described verbally. 

 

Understand the concept of a function and use function notation 

F-IF.1 Understand that a function from one set (called the domain) to another set (called the range) assigns 

to each element of the domain exactly one element of the range. If f is a function and x is an element of its 

domain, then f(x) denotes the output of f corresponding to the input x. The graph of f is the graph of the 

equation y = f(x).  

F-IF.2 Use function notation, evaluate functions for inputs in their domains, and interpret statements that 

use function notation in terms of a context.  

F-IF.3 Recognize that sequences are functions, sometimes defined recursively, whose domain is a subset of 

the integers. For example, the Fibonacci sequence is defined recursively by f(0) = f(1) = 1, f(n+1) = f(n) + 

f(n-1) for n ≥ 1. 
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Interpret functions that arise in applications in terms of the context 

F-IF.4 For a function that models a relationship between two quantities, interpret key features of graphs and 

tables in terms of the quantities, and sketch graphs showing key features given a verbal description of the 

relationship. Key features include: intercepts; intervals where the function is increasing, decreasing, 

positive, or negative; relative maximums and minimums; symmetries; end behavior; and periodicity.*  

F-IF.5 Relate the domain of a function to its graph and, where applicable, to the quantitative relationship it 

describes. For example, if the function h(n) gives the number of person-hours it takes to assemble n engines 

in a factory, then the positive integers would be an appropriate domain for the function.*  

F-IF.6 Calculate and interpret the average rate of change of a function (presented symbolically or as a 

table) over a specified interval. Estimate the rate of change from a graph.* Analyze functions using 

different representations Supporting  

F-IF.7 Graph functions expressed symbolically and show key features of the graph, by hand in simple cases 

and using technology for more complicated cases.* a. Graph linear and quadratic functions and show 

intercepts, maxima, and minima.  

F-IF.9 Compare properties of two functions each represented in a different way (algebraically, graphically, 

numerically in tables, or by verbal descriptions). For example, given a graph of one quadratic function and 

an algebraic expression for another, say which has the larger maximum. 

 

Build a function that models a relationship between two quantities 

F-BF.1 Write a function that describes a relationship between two quantities.* a. Determine an explicit 

expression, a recursive process, or steps for calculation from a context.  

F-BF.2 Write arithmetic and geometric sequences both recursively and with an explicit formula, use them 

to model situations, and translate between the two forms.* 

 

Construct and compare linear, quadratic, and exponential models and solve problems 

F-LE.1 Distinguish between situations that can be modeled with linear functions and with exponential 

functions.*  

a. Prove that linear functions grow by equal differences over equal intervals and that exponential functions 

grow by equal factors over equal intervals.  

b. Recognize situations in which one quantity changes at a constant rate per unit interval relative to another.  

c. Recognize situations in which a quantity grows or decays by a constant percent rate per unit interval 

relative to another. 

F-LE.2 Construct linear and exponential functions, including arithmetic and geometric sequences, given a 

graph, a description of a relationship, or two input-output pairs (include reading these from a table).*  

F-LE.3 Observe using graphs and tables that a quantity increasing exponentially eventually exceeds a 

quantity increasing linearly, quadratically, or (more generally) as a polynomial function.* Interpret 

expressions for functions in terms of the situation they model Supporting  

F-LE.5 Interpret the parameters in a linear or exponential function in terms of a context.* 

 

Geometry 

Understand and apply the Pythagorean Theorem 

8.G.6 Explain a proof of the Pythagorean Theorem and its converse.  

8.G.7 Apply the Pythagorean Theorem to determine unknown side lengths in right triangles in real-world 

and mathematical problems in two and three dimensions.  

8.G.8 Apply the Pythagorean Theorem to find the distance between two points in a coordinate system. 

Experiment with transformations in the plane 

G-CO.1 Know precise definitions of angle, circle, perpendicular line, parallel line, and line segment, based 

on the undefined notions of point, line, distance along a line, and distance around a circular arc.  

G-CO.2 Represent transformations in the plane using, e.g., transparencies and geometry software; describe 

transformations as functions that take points in the plane as inputs and give other points as outputs. 

Compare transformations that preserve distance and angle to those that do not (e.g., translation versus 

horizontal stretch).  

G-CO.3 Given a rectangle, parallelogram, trapezoid, or regular polygon, describe the rotations and 

reflections that carry it onto itself.  
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G-CO.4 Develop definitions of rotations, reflections, and translations in terms of angles, circles, 

perpendicular lines, parallel lines, and line segments.  

G-CO.5 Given a geometric figure and a rotation, reflection, or translation, draw the transformed figure 

using, e.g., graph paper, tracing paper, or geometry software. Specify a sequence of transformations that 

will carry a given figure onto another. 

 

Understand congruence in terms of rigid motions 

G-CO.6 Use geometric descriptions of rigid motions to transform figures and to predict the effect of a 

given rigid motion on a given figure; given two figures, use the definition of congruence in terms of rigid 

motions to decide if they are congruent. 

G-CO.7 Use the definition of congruence in terms of rigid motions to show that two triangles are congruent 

if and only if corresponding pairs of sides and corresponding pairs of angles are congruent.  

G-CO.8 Explain how the criteria for triangle congruence (ASA, SAS, and SSS) follow from the definition 

of congruence in terms of rigid motions. 

 

Prove geometric theorems 

G-CO.9 Prove theorems about lines and angles. Theorems include: vertical angles are congruent; when a 

transversal crosses parallel lines, alternate interior angles are congruent and corresponding angles are 

congruent; points on a perpendicular bisector of a line segment are exactly those equidistant from the 

segment’s endpoints.  

G-CO.10 Prove theorems about triangles. Theorems include: measures of interior angles of a triangle sum 

to 180; base angles of isosceles triangles are congruent; the segment joining midpoints of two sides of a 

triangle is parallel to the third side and half the length; the medians of a triangle meet at a point.  

G-CO.11 Prove theorems about parallelograms. Theorems include: opposite sides are congruent, opposite 

angles are congruent, the diagonals of a parallelogram bisect each other, and conversely, rectangles are 

parallelograms with congruent diagonals. 

 

Statistics and Probability 

Investigate patterns of association in bivariate data 

8.SP.1 Construct and interpret scatter plots for bivariate measurement data to investigate patterns of 

association between two quantities. Describe patterns such as clustering, outliers, positive or negative 

association, linear association, and nonlinear association.  

8.SP.2 Know that straight lines are widely used to model relationships between two quantitative variables. 

For scatter plots that suggest a linear association, informally fit a straight line, and informally assess the 

model fit by judging the closeness of the data points to the line.  

8.SP.3 Use the equation of a linear model to solve problems in the context of bivariate measurement data, 

interpreting the slope and intercept. For example, in a linear model for a biology experiment, interpret a 

slope of 1.5 cm/hr as meaning that an additional hour of sunlight each day is associated with an additional 

1.5 cm in mature plant height.  

8.SP.4 Understand that patterns of association can also be seen in bivariate categorical data by displaying 

frequencies and relative frequencies in a two-way table. Construct and interpret a two-way table 

summarizing data on two categorical variables collected from the same subjects. Use relative frequencies 

calculated for rows or columns to describe possible association between the two variables. For example, 

collect data from students in your class on whether or not they have a curfew on school nights and whether 

or not they have assigned chores at home. Is there evidence that those who have a curfew also tend to have 

chores? 

Summarize, represent, and interpret data on a single count or measurement variable  
S-ID.1 Represent data with plots on the real number line (dot plots, histograms, and box plots).*  

S-ID.2 Use statistics appropriate to the shape of the data distribution to compare center (median, mean) and 

spread (interquartile range, standard deviation) of two or more different data sets.*  

S-ID.3 Interpret differences in shape, center, and spread in the context of the data sets, accounting for 

possible effects of extreme data points (outliers).* 
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Summarize, represent, and interpret data on two categorical and quantitative variables 

S-ID.5 Summarize categorical data for two categories in two-way frequency tables. Interpret relative 

frequencies in the context of the data (including joint, marginal, and conditional relative frequencies). 

Recognize possible associations and trends in the data.*  

S-ID.6 Represent data on two quantitative variables on a scatter plot, and describe how the variables are 

related.*  

a. Fit a function to the data; use functions fitted to data to solve problems in the context of the data. Use 

given functions or choose a function suggested by the context. Emphasize linear, quadratic, and exponential 

models.  

c. Fit a linear function for a scatter plot that suggests a linear association. 

 

Interpret linear models 

S-ID.7 Interpret the slope (rate of change) and the intercept (constant term) of a linear model in the context 

of the data.*  

S-ID.8 Compute (using technology) and interpret the correlation coefficient of a linear fit.*  

S-ID.9 Distinguish between correlation and causation.* 

Algebra I 

Number and Quantity 

Use properties of rational and irrational numbers 

N-RN.3 Explain why the sum or product of two rational numbers is rational; that the sum of a rational 

number and an irrational number is irrational; and that the product of a nonzero rational number and an 

irrational number is irrational. 

 

Reason quantitatively and use units to solve problems 

N-Q.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose 

and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data 

displays.*  

N-Q.2 Define appropriate quantities for the purpose of descriptive modeling.*  

N-Q.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.* 

 

Algebra 

Interpret the structure of expressions 

A-SSE.1 Interpret expressions that represent a quantity in terms of its context.*  

a. Interpret parts of an expression, such as terms, factors, and coefficients.  

b. Interpret complicated expressions by viewing one or more of their parts as a single entity. For example, 

interpret P(1+r)n as the product of P and a factor not depending on P.  

A-SSE.2 Use the structure of an expression to identify ways to rewrite it. For example, see x4 – y 4 as (x2 ) 

2 – (y2 ) 2 thus recognizing it as a difference of squares that can be factored as (x2 – y 2 ) (x2 + y2 ). 

Write expressions in equivalent forms to solve problems 

A-SSE.3 Choose and produce an equivalent form of an expression to reveal and explain properties of the 

quantity represented by the expression.*  

a. Factor a quadratic expression to reveal the zeros of the function it defines.  

b. Complete the square in a quadratic expression to reveal the maximum or minimum value of the function 

it defines.  

c. Use the properties of exponents to transform expressions for exponential functions. For example the 

expression 1.15t can be rewritten as [1.151/12] 12t ≈ 1.01212t to reveal the approximate equivalent 

monthly interest rate if the annual rate is 15%. 

Algebra I 

Perform arithmetic operations on polynomials 

A-APR.1 Understand that polynomials form a system analogous to the integers, namely, they are closed 

under the operations of addition, subtraction, and multiplication; add, subtract, and multiply polynomials. 
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Understand the relationship between zeros and factors of polynomials 

A-APR.3 Identify zeros of polynomials when suitable factorizations are available, and use the zeros to 

construct a rough graph of the function defined by the polynomial. 

 

Create equations that describe numbers or relationships 

A-CED.1 Create equations and inequalities in one variable and use them to solve problems. Include 

equations arising from linear and quadratic functions, and simple rational and exponential functions.*  

A-CED.2 Create equations in two or more variables to represent relationships between quantities; graph 

equations on coordinate axes with labels and scales.*  

A-CED.3 Represent constraints by equations or inequalities, and by systems of equations and/or 

inequalities, and interpret solutions as viable or non-viable options in a modeling context. For example, 

represent inequalities describing nutritional and cost constraints on combinations of different foods.*  

A-CED.4 Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving 

equations. For example, rearrange Ohm’s law V = IR to highlight resistance R.* 

 

Understand solving equations as a process of reasoning and explain the reasoning 

A-REI.1 Explain each step in solving a simple equation as following from the equality of numbers asserted 

at the previous step, starting from the assumption that the original equation has a solution. Construct a 

viable argument to justify a solution method. 

 

Solve equations and inequalities in one variable 

A-REI.3 Solve linear equations and inequalities in one variable, including equations with coefficients 

represented by letters.  

A-REI.4 Solve quadratic equations in one variable.  

a. Use the method of completing the square to transform any quadratic equation in x into an equation of the 

form (x – p) 2 = q that has the same solutions. Derive the quadratic formula from this form.  

b. Solve quadratic equations by inspection (e.g., for x 2 = 49), taking square roots, completing the square, 

the quadratic formula and factoring, as appropriate to the initial form of the equation. Recognize when the 

quadratic formula gives complex solutions and write them as a ± bi for real numbers a and b. 

 

Algebra I 

Solve systems of equations 

A-REI.5 Prove that, given a system of two equations in two variables, replacing one equation by the sum of 

that equation and a multiple of the other produces a system with the same solutions.  

A-REI.6 Solve systems of linear equations exactly and approximately (e.g., with graphs), focusing on pairs 

of linear equations in two variables. 

 

Represent and solve equations and inequalities graphically 

A-REI.10 Understand that the graph of an equation in two variables is the set of all its solutions plotted in 

the coordinate plane, often forming a curve (which could be a line).  

A-REI.11 Explain why the x-coordinates of the points where the graphs of the equations y = f(x) and y = 

g(x) intersect are the solutions of the equation f(x) = g(x); find the solutions approximately, e.g., using 

technology to graph the functions, make tables of values, or find successive approximations. Include cases 

where f(x) and/or g(x) are linear, polynomial, rational, absolute value, exponential, and logarithmic 

functions.*  

A-REI.12 Graph the solutions to a linear inequality in two variables as a half-plane (excluding the 

boundary in the case of a strict inequality), and graph the solution set to a system of linear inequalities in 

two variables as the intersection of the corresponding half-planes. 

 

Functions 

Understand the concept of a function and use function notation 

F-IF.1 Understand that a function from one set (called the domain) to another set (called the range) assigns 

to each element of the domain exactly one element of the range. If f is a function and x is an element of its 

domain, then f(x) denotes the output of f corresponding to the input x. The graph of f is the graph of the 

equation y = f(x).  
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F-IF.2 Use function notation, evaluate functions for inputs in their domains, and interpret statements that 

use function notation in terms of a context.  

F-IF.3 Recognize that sequences are functions, sometimes defined recursively, whose domain is a subset of 

the integers. For example, the Fibonacci sequence is defined recursively by f(0) = f(1) = 1, f(n+1) = f(n) + 

f(n-1) for n ≥ 1 

 

Interpret functions that arise in applications in terms of the context 

F-IF.4 For a function that models a relationship between two quantities, interpret key features of graphs and 

tables in terms of the quantities, and sketch graphs showing key features given a verbal description of the 

relationship. Key features include: intercepts; intervals where the function is increasing, decreasing, 

positive, or negative; relative maximums and minimums; symmetries; end behavior; and periodicity.*  

F-IF.5 Relate the domain of a function to its graph and, where applicable, to the quantitative relationship it 

describes. For example, if the function h(n) gives the number of person-hours it takes to assemble n engines 

in a factory, then the positive integers would be an appropriate domain for the function.*  

F-IF.6 Calculate and interpret the average rate of change of a function (presented symbolically or as a 

table) over a specified interval. Estimate the rate of change from a graph.* 

 

Algebra I 

Analyze functions using different representations  

F-IF.7 Graph functions expressed symbolically and show key features of the graph, by hand in simple cases 

and using technology for more complicated cases.*  

a. Graph linear and quadratic functions and show intercepts, maxima, and minima.  

b. Graph square root, cube root, and piecewise-defined functions, including step functions and absolute 

value functions.  

F-IF.8 Write a function defined by an expression in different but equivalent forms to reveal and explain 

different properties of the function.  

a. Use the process of factoring and completing the square in a quadratic function to show zeros, extreme 

values, and symmetry of the graph, and interpret these in terms of a context.  

F-IF.9 Compare properties of two functions each represented in a different way (algebraically, graphically, 

numerically in tables, or by verbal descriptions). For example, given a graph of one quadratic function and 

an algebraic expression for another, say which has the larger maximum. B 

 

Build a function that models a relationship between two quantities 

F-BF.1 Write a function that describes a relationship between two quantities.*  

a. Determine an explicit expression, a recursive process, or steps for calculation from a context. 

 

Build new functions from existing functions 

F-BF.3 Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for specific 

values of k (both positive and negative); find the value of k given the graphs. Experiment with cases and 

illustrate an explanation of the effects on the graph using technology. Include recognizing even and odd 

functions from their graphs and algebraic expressions for them 

 

Construct and compare linear, quadratic, and exponential models and solve problems 

F-LE.1 Distinguish between situations that can be modeled with linear functions and with exponential 

functions.*  

a. Prove that linear functions grow by equal differences over equal intervals and that exponential functions 

grow by equal factors over equal intervals.  

b. Recognize situations in which one quantity changes at a constant rate per unit interval relative to another.  

c. Recognize situations in which a quantity grows or decays by a constant percent rate per unit interval 

relative to another.  

F-LE.2 Construct linear and exponential functions, including arithmetic and geometric sequences, given a 

graph, a description of a relationship, or two input-output pairs (include reading these from a table).*  

F-LE.3 Observe using graphs and tables that a quantity increasing exponentially eventually exceeds a 

quantity increasing linearly, quadratically, or (more generally) as a polynomial function.* 
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Algebra I 

Interpret expressions for functions in terms of the situation they model 

F-LE.5 Interpret the parameters in a linear or exponential function in terms of a context.*  
 

Statistics and Probability * 

Summarize, represent, and interpret data on a single count or measurement variable 

S-ID.1 Represent data with plots on the real number line (dot plots, histograms, and box plots).*  

S-ID.2 Use statistics appropriate to the shape of the data distribution to compare center (median, mean) and 

spread (interquartile range, standard deviation) of two or more different data sets.*  

S-ID.3 Interpret differences in shape, center, and spread in the context of the data sets, accounting for 

possible effects of extreme data points (outliers).* 

 
Summarize, represent, and interpret data on two categorical and quantitative variables 

S-ID.5 Summarize categorical data for two categories in two-way frequency tables. Interpret relative 

frequencies in the context of the data (including joint, marginal, and conditional relative frequencies). 

Recognize possible associations and trends in the data.*  

S-ID.6 Represent data on two quantitative variables on a scatter plot, and describe how the variables are 

related.*  

a. Fit a function to the data; use functions fitted to data to solve problems in the context of the data. Use 

given functions or choose a function suggested by the context. Emphasize linear, quadratic, and exponential 

models.  

b. Informally assess the fit of a function by plotting and analyzing residuals.  

c. Fit a linear function for a scatter plot that suggests a linear association. 

 
Interpret linear models 

S-ID.7 Interpret the slope (rate of change) and the intercept (constant term) of a linear model in the context 

of the data.*  

S-ID.8 Compute (using technology) and interpret the correlation coefficient of a linear fit.*  

S-ID.9 Distinguish between correlation and causation.* 

 
Geometry Course 

Geometry 

Experiment with transformations in the plane 

G-CO.1 Know precise definitions of angle, circle, perpendicular line, parallel line, and line segment, based 

on the undefined notions of point, line, distance along a line, and distance around a circular arc.  

G-CO.2 Represent transformations in the plane using, e.g., transparencies and geometry software; describe 

transformations as functions that take points in the plane as inputs and give other points as outputs. 

Compare transformations that preserve distance and angle to those that do not (e.g., translation versus 

horizontal stretch).  

G-CO.3 Given a rectangle, parallelogram, trapezoid, or regular polygon, describe the rotations and 

reflections that carry it onto itself.  

G-CO.4 Develop definitions of rotations, reflections, and translations in terms of angles, circles, 

perpendicular lines, parallel lines, and line segments.  

G-CO.5 Given a geometric figure and a rotation, reflection, or translation, draw the transformed figure 

using, e.g., graph paper, tracing paper, or geometry software. Specify a sequence of transformations that 

will carry a given figure onto another. 

Understand congruence in terms of rigid motions 

G-CO.6 Use geometric descriptions of rigid motions to transform figures and to predict the effect of a 

given rigid motion on a given figure; given two figures, use the definition of congruence in terms of rigid 

motions to decide if they are congruent.  

G-CO.7 Use the definition of congruence in terms of rigid motions to show that two triangles are congruent 

if and only if corresponding pairs of sides and corresponding pairs of angles are congruent.  

G-CO.8 Explain how the criteria for triangle congruence (ASA, SAS, and SSS) follow from the definition 

of congruence in terms of rigid motions. 
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Prove geometric theorems 

G-CO.9 Prove theorems about lines and angles. Theorems include: vertical angles are congruent; when a 

transversal crosses parallel lines, alternate interior angles are congruent and corresponding angles are 

congruent; points on a perpendicular bisector of a line segment are exactly those equidistant from the 

segment’s endpoints.  

G-CO.10 Prove theorems about triangles. Theorems include: measures of interior angles of a triangle sum 

to 180; base angles of isosceles triangles are congruent; the segment joining midpoints of two sides of a 

triangle is parallel to the third side and half the length; the medians of a triangle meet at a point.  

G-CO.11 Prove theorems about parallelograms. Theorems include: opposite sides are congruent, opposite 
angles are congruent, the diagonals of a parallelogram bisect each other, and conversely, rectangles are 

parallelograms with congruent diagonals. 

 

Geometry Course 

Make geometric constructions 

G-CO.12 Make formal geometric constructions with a variety of tools and methods (compass and 

straightedge, string, reflective devices, paper folding, dynamic geometric software, etc.). Copying a 

segment; copying an angle; bisecting a segment; bisecting an angle; constructing perpendicular lines, 

including the perpendicular bisector of a line segment; and constructing a line parallel to a given line 

through a point not on the line.  

G-CO.13 Construct an equilateral triangle, a square, and a regular hexagon inscribed in a circle. 

 

Understand similarity in terms of similarity transformations 

G-SRT.1 Verify experimentally the properties of dilations given by a center and a scale factor:  

a. A dilation takes a line not passing through the center of the dilation to a parallel line, and leaves a line 

passing through the center unchanged.  

b. The dilation of a line segment is longer or shorter in the ratio given by the scale factor.  

G-SRT.2 Given two figures, use the definition of similarity in terms of similarity transformations to decide 

if they are similar; explain using similarity transformations the meaning of similarity for triangles as the 

equality of all corresponding pairs of angles and the proportionality of all corresponding pairs of sides.  

G-SRT.3 Use the properties of similarity transformations to establish the AA criterion for two triangles to 

be similar. 

 
Prove theorems involving similarity 

G-SRT.4 Prove theorems about triangles. Theorems include: a line parallel to one side of a triangle divides 

the other two proportionally, and conversely; the Pythagorean Theorem proved using triangle similarity.  

G-SRT.5 Use congruence and similarity criteria for triangles to solve problems and to prove relationships 

in geometric figures. 

 
Define trigonometric ratios and solve problems involving right triangles 

G-SRT.6 Understand that by similarity, side ratios in right triangles are properties of the angles in the 

triangle, leading to definitions of trigonometric ratios for acute angles.  

G-SRT.7 Explain and use the relationship between the sine and cosine of complementary angles.  

G-SRT.8 Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied 

problems.* 

 
Understand and apply theorems about circles 

G-C.1 Prove that all circles are similar 

G-C.2 Identify and describe relationships among inscribed angles, radii, and chords. Include the 

relationship between central, inscribed, and circumscribed angles; inscribed angles on a diameter are right 

angles; the radius of a circle is perpendicular to the tangent where the radius intersects the circle.  

G-C.3 Construct the inscribed and circumscribed circles of a triangle, and prove properties of angles for a 

quadrilateral inscribed in a circle. 
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Find arc lengths and areas of sectors of circles 

G-C.5 Derive using similarity the fact that the length of the arc intercepted by an angle is proportional to 

the radius, and define the radian measure of the angle as the constant of proportionality; derive the formula 

for the area of a sector. 

 

Translate between the geometric description and the equation for a conic section A 

G-GPE.1 Derive the equation of a circle of given center and radius using the Pythagorean Theorem; 

complete the square to find the center and radius of a circle given by an equation. 

 
Use coordinates to prove simple geometric theorems algebraically 

G-GPE.4 Use coordinates to prove simple geometric theorems algebraically. For example, prove or 

disprove that a figure defined by four given points in the coordinate plane is a rectangle; prove or disprove 

that the point (1, √3) lies on the circle centered at the origin and containing the point (0, 2).  

G-GPE.5 Prove the slope criteria for parallel and perpendicular lines and use them to solve geometric 

problems (e.g., find the equation of a line parallel or perpendicular to a given line that passes through a 

given point).  

G-GPE.6 Find the point on a directed line segment between two given points that partitions the segment in 

a given ratio.  

G-GPE.7 Use coordinates to compute perimeters of polygons and areas of triangles and rectangles, e.g., 

using the distance formula.* 

 
Explain volume formulas and use them to solve problems 

G-GMD.1 Give an informal argument for the formulas for the circumference of a circle, area of a circle, 

volume of a cylinder, pyramid, and cone. Use dissection arguments, Cavalieri’s principle, and informal 

limit arguments.  

G-GMD.3 Use volume formulas for cylinders, pyramids, cones, and spheres to solve problems.* 

 
Visualize relationships between two-dimensional and three-dimensional objects 

G-GMD.4 Identify the shapes of two-dimensional cross-sections of three-dimensional objects, and identify 

three-dimensional objects generated by rotations of two-dimensional objects. 

 

Apply geometric concepts in modeling situations 

G-MG.1 Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a 

tree trunk or a human torso as a cylinder).*  

G-MG.2 Apply concepts of density based on area and volume in modeling situations (e.g., persons per 

square mile, BTUs per cubic foot).*  

G-MG.3 Apply geometric methods to solve design problems (e.g., designing an object or structure to 

satisfy physical constraints or minimize cost; working with typographic grid systems based on ratios).* 

 
Algebra II 

Number and Quantity 

Extend the properties of exponents to rational exponents 

N-RN.1 Explain how the definition of the meaning of rational exponents follows from extending the 

properties of integer exponents to those values, allowing for a notation for radicals in terms of rational 

exponents. For example, we define 51/3 to be the cube root of 5 because we want [51/3] 3 = 5(1/3) 3 to 

hold, so [51/3] 3 must equal 5.  

N-RN.2 Rewrite expressions involving radicals and rational exponents using the properties of exponents. 

 
Reason quantitatively and use units to solve problems 

N-Q.2 Define appropriate quantities for the purpose of descriptive modeling.* 

Perform arithmetic operations with complex numbers 

N-CN.1 Know there is a complex number i such that i 2 = −1, and every complex number has the form a + 

bi with a and b real.  

N-CN.2 Use the relation i 2 = –1 and the commutative, associative, and distributive properties to add, 

subtract, and multiply complex numbers. 
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Use complex numbers in polynomial identities and equations 

N-CN.7 Solve quadratic equations with real coefficients that have complex solutions. 

 
Algebra 

Interpret the structure of expressions 

A-SSE.2 Use the structure of an expression to identify ways to rewrite it. For example, see x4 – y 4 as (x2) 

2 – (y2) 2, thus recognizing it as a difference of squares that can be factored as (x2 – y 2 ) (x2 + y2 ). 

 
Write expressions in equivalent forms to solve problems 

A-SSE.3 Choose and produce an equivalent form of an expression to reveal and explain properties of the 

quantity represented by the expression.* c. Use the properties of exponents to transform expressions for 

exponential functions. For example the expression 1.15t can be rewritten as [1.151/12] 12t ≈ 1.01212t to 

reveal the approximate equivalent monthly interest rate if the annual rate is 15%. 

 
Algebra II 

A-SSE.4 Derive the formula for the sum of a finite geometric series (when the common ratio is not 1), and 

use the formula to solve problems. For example, calculate mortgage payments.* 

Understand the relationship between zeros and factors of polynomials 

A-APR.2 Know and apply the Remainder Theorem: For a polynomial p(x) and a number a, the remainder 

on division by x – a is p(a), so p(a) = 0 if and only if (x – a) is a factor of p(x).  

A-APR.3 Identify zeros of polynomials when suitable factorizations are available, and use the zeros to 

construct a rough graph of the function defined by the polynomial. 

 
Use polynomial identities to solve problems 

A-APR.4 Prove polynomial identities and use them to describe numerical relationships. For example, the 

polynomial identity (x2 + y2) 2 = (x2 – y 2 ) 2 + (2xy)2 can be used to generate Pythagorean triples. 

 
Rewrite rational expressions 

A-APR.6 Rewrite simple rational expressions in different forms; write a(x)/b(x) in the form q(x) + 

r(x)/b(x), where a(x), b(x), q(x), and r(x) are polynomials with the degree of r(x) less than the degree of 

b(x), using inspection, long division, or, for the more complicated examples, a computer algebra system. 

 
Create equations that describe numbers or relationships 

A-CED.1 Create equations and inequalities in one variable and use them to solve problems. Include 

equations arising from linear and quadratic functions, and simple rational and exponential functions.* 

 
Understand solving equations as a process of reasoning and explain the reasoning 

A-REI.1 Explain each step in solving a simple equation as following from the equality of numbers asserted 

at the previous step, starting from the assumption that the original equation has a solution. Construct a 

viable argument to justify a solution method.  

A-REI.2 Solve simple rational and radical equations in one variable, and give examples showing how 

extraneous solutions may arise. 

 
Solve equations and inequalities in one variable 

A-REI.4 Solve quadratic equations in one variable. b. Solve quadratic equations by inspection (e.g., for x 2 

= 49), taking square roots, completing the square, the quadratic formula and factoring, as appropriate to the 

initial form of the equation. Recognize when the quadratic formula gives complex solutions and write them 

as a ± bi for real numbers a and b. 

 

Algebra II 

Solve systems of equations 

A-REI.6 Solve systems of linear equations exactly and approximately (e.g., with graphs), focusing on pairs 

of linear equations in two variables.  
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A-REI.7 Solve a simple system consisting of a linear equation and a quadratic equation in two variables 

algebraically and graphically. For example, find the points of intersection between the line y = -3x and the 

circle x2 + y2 = 3. 

 

Represent and solve equations and inequalities graphically 

A-REI.11 Explain why the x-coordinates of the points where the graphs of the equations y = f(x) and y = 

g(x) intersect are the solutions of the equation f(x) = g(x); find the solutions approximately, e.g., using 

technology to graph the functions, make tables of values, or find successive approximations. Include cases 

where f(x) and/or g(x) are linear, polynomial, rational, absolute value, exponential, and logarithmic 

functions.* 

 

Functions 

Understand the concept of a function and use function notation 

F-IF.3 Recognize that sequences are functions, sometimes defined recursively, whose domain is a subset of 

the integers. For example, the Fibonacci sequence is defined recursively by f(0) = f(1) = 1, f(n+1) = f(n) + 

f(n-1) for n ≥ 1. 

 

Interpret functions that arise in applications in terms of the context 

F-IF.4 For a function that models a relationship between two quantities, interpret key features of graphs and 

tables in terms of the quantities, and sketch graphs showing key features given a verbal description of the 

relationship. Key features include: intercepts; intervals where the function is increasing, decreasing, 

positive, or negative; relative maximums and minimums; symmetries; end behavior; and periodicity.*  

F-IF.6 Calculate and interpret the average rate of change of a function (presented symbolically or as a 

table) over a specified interval. Estimate the rate of change from a graph.* 

 

Analyze functions using different representations 

F-IF.7 Graph functions expressed symbolically and show key features of the graph, by hand in simple cases 

and using technology for more complicated cases.*  

c. Graph polynomial functions, identifying zeros when suitable factorizations are available, and showing 

end behavior.  

e. Graph exponential and logarithmic functions, showing intercepts and end behavior, and trigonometric 

functions, showing period, midline, and amplitude. 

 

Algebra II 

F-IF.8 Write a function defined by an expression in different but equivalent forms to reveal and explain 

different properties of the function.  

b. Use the properties of exponents to interpret expressions for exponential functions. For example, identify 

percent rate of change in functions such as y = (1.02)t , y = (0.97)t , y = (1.01)12t, y = (1.2)t/10, and 

classify them as representing exponential growth and decay.  

F-IF.9 Compare properties of two functions each represented in a different way (algebraically, graphically, 

numerically in tables, or by verbal descriptions). For example, given a graph of one quadratic function and 

an algebraic expression for another, say which has the larger maximum. 

Build a function that models a relationship between two quantities 

F-BF.1 Write a function that describes a relationship between two quantities.*  

a. Determine an explicit expression, a recursive process, or steps for calculation from a context.  

b. Combine standard function types using arithmetic operations. For example, build a function that models 

the temperature of a cooling body by adding a constant function to a decaying exponential, and relate these 

functions to the model.  

F-BF.2 Write arithmetic and geometric sequences both recursively and with an explicit formula, use them 

to model situations, and translate between the two forms.* 
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Build new functions from existing functions 

F-BF.3 Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for specific 

values of k (both positive and negative); find the value of k given the graphs. Experiment with cases and 

illustrate an explanation of the effects on the graph using technology. Include recognizing even and odd 

functions from their graphs and algebraic expressions for them.  

F-BF.4 Find inverse functions. a. Solve an equation of the form f(x) = c for a simple function f that has an 

inverse and write an expression for the inverse. For example, f(x) =2x 3 or f(x) = (x+1)/(x-1) for x ≠ 1. 

 

Construct and compare linear, quadratic, and exponential models and solve problems 

F-LE.2 Construct linear and exponential functions, including arithmetic and geometric sequences, given a 

graph, a description of a relationship, or two input-output pairs (include reading these from a table).*  

F-LE.4 For exponential models, express as a logarithm the solution to abct = d where a, c, and d are 

numbers and the base b is 2, 10, or e; evaluate the logarithm using technology.* 

 

Interpret expressions for functions in terms of the situation they model 

F-LE.5 Interpret the parameters in a linear or exponential function in terms of a context.* 

 

Algebra II 

Extend the domain of trigonometric functions using the unit circle 

F-TF.1 Understand radian measure of an angle as the length of the arc on the unit circle subtended by the 

angle.  

F-TF.2 Explain how the unit circle in the coordinate plane enables the extension of trigonometric functions 

to all real numbers, interpreted as radian measures of angles traversed counterclockwise around the unit 

circle. 

 

Model periodic phenomena with trigonometric functions 

F-TF.5 Choose trigonometric functions to model periodic phenomena with specified amplitude, frequency, 

and midline.* 

 
Prove and apply trigonometric identities 

F-TF.8 Prove the Pythagorean identity sin (Θ)2 + cos (Θ)2 = 1 and use it to find sin (Θ), cos (Θ), or tan 

(Θ), given sin (Θ), cos (Θ), or tan (Θ) and the quadrant of the angle. 

 
Geometry 

Translate between the geometric description and the equation for a conic section 

G-GPE.2 Derive the equation of a parabola given a focus and directrix. 

 
Statistics and Probability 

Summarize, represent, and interpret data on a single count or measurement variable 

S-ID.4 Use the mean and standard deviation of a data set to fit it to a normal distribution and to estimate 

population percentages. Recognize that there are data sets for which such a procedure is not appropriate. 

Use calculators, spreadsheets, and tables to estimate areas under the normal curve.* 

 
Summarize, represent, and interpret data on two categorical and quantitative variables 

S-ID.6 Represent data on two quantitative variables on a scatter plot, and describe how the variables are 

related.*  

a. Fit a function to the data; use functions fitted to data to solve problems in the context of the data. Use 

given functions or choose a function suggested by the context. Emphasize linear, quadratic, and exponential 

models. 

 
Algebra II 

Understand and evaluate random processes underlying statistical experiments 

S-IC.1 Understand statistics as a process for making inferences about population parameters based on a 

random sample from that population.*  
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S-IC.2 Decide if a specified model is consistent with results from a given data-generating process, e.g., 

using simulation. For example, a model says a spinning coin falls heads up with probability 0.5. Would a 

result of 5 tails in a row cause you to question the model?* 

 
Make inferences and justify conclusions from sample surveys, experiments, and observational studies 

S-IC.3 Recognize the purposes of and differences among sample surveys, experiments, and observational 

studies; explain how randomization relates to each.*  

S-IC.4 Use data from a sample survey to estimate a population mean or proportion; develop a margin of 

error through the use of simulation models for random sampling.*  

S-IC.5 Use data from a randomized experiment to compare two treatments; use simulations to decide if 

differences between parameters are significant.*  

S-IC.6 Evaluate reports based on data.* 

 

Understand independence and conditional probability and use them to interpret data 

S-CP.1 Describe events as subsets of a sample space (the set of outcomes) using characteristics (or 

categories) of the outcomes, or as unions, intersections, or complements of other events (“or,” “and,” 

“not”).*  

S-CP.2 Understand that two events A and B are independent if the probability of A and B occurring 

together is the product of their probabilities, and use this characterization to determine if they are 

independent.*  

S-CP.3 Understand the conditional probability of A given B as P(A and B)/P(B), and interpret 

independence of A and B as saying that the conditional probability of A given B is the same as the 

probability of A, and the conditional probability of B given A is the same as the probability of B.*  

S-CP.4 Construct and interpret two-way frequency tables of data when two categories are associated with 

each object being classified. Use the two-way table as a sample space to decide if events are independent 

and to approximate conditional probabilities. For example, collect data from a random sample of students 

in your school on their favorite subject among math, science, and English. Estimate the probability that a 

randomly selected student from your school will favor science given that the student is in tenth grade. Do 

the same for other subjects and compare the results.*  

S-CP.5 Recognize and explain the concepts of conditional probability and independence in everyday 

language and everyday situations. For example, compare the chance of having lung cancer if you are a 

smoker with the chance of being a smoker if you have lung cancer.* 

 
Use the rules of probability to compute probabilities of compound events in a uniform probability model 

S-CP.6 Find the conditional probability of A given B as the fraction of B’s outcomes that also belong to A, 

and interpret the answer in terms of the model.*  

S-CP.7 Apply the Addition Rule, P(A or B) = P(A) + P(B) – P(A and B), and interpret the answer in terms 

of the model.* 

 
Integrated Mathematics 

Number and Quantity 

Reason quantitatively and use units to solve problems 

N-Q.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose 

and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data 

displays.*  

N-Q.2 Define appropriate quantities for the purpose of descriptive modeling.*  

N-Q.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.* 

 

Algebra  

Interpret the structure of expressions 

A-SSE.1 Interpret expressions that represent a quantity in terms of its context.*  

a. Interpret parts of an expression, such as terms, factors, and coefficients.  

b. Interpret complicated expressions by viewing one or more of their parts as a single entity. For example, 

interpret P(1+r)n as the product of P and a factor not depending on P. 
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Write expressions in equivalent forms to solve problems 

A-SSE.3 Choose and produce an equivalent form of an expression to reveal and explain properties of the 

quantity represented by the expression.*  

c. Use the properties of exponents to transform expressions for exponential functions. For example the 

expression 1.15t can be rewritten as [1.151/12] 12t ≈ 1.01212t to reveal the approximate equivalent 

monthly interest rate if the annual rate is 15%. 

 

Create equations that describe numbers or relationships 

A-CED.1 Create equations and inequalities in one variable and use them to solve problems. Include 

equations arising from linear and quadratic functions, and simple rational and exponential functions.*  

A-CED.2 Create equations in two or more variables to represent relationships between quantities; graph 

equations on coordinate axes with labels and scales.*  

A-CED.3 Represent constraints by equations or inequalities, and by systems of equations and/or 

inequalities, and interpret solutions as viable or non-viable options in a modeling context. For example, 

represent inequalities describing nutritional and cost constraints on combinations of different foods.*  

A-CED.4 Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving 

equations. For example, rearrange Ohm’s law V = IR to highlight resistance R.* 

 

Integrated Mathematics I 

Solve equations and inequalities in one variable 

A-REI.3 Solve linear equations and inequalities in one variable, including equations with coefficients 

represented by letters. 

 
Solve systems of equations 

A-REI.5 Prove that, given a system of two equations in two variables, replacing one equation by the sum of 

that equation and a multiple of the other produces a system with the same solutions.  

A-REI.6 Solve systems of linear equations exactly and approximately (e.g., with graphs), focusing on pairs 

of linear equations in two variables. 

 
Represent and solve equations and inequalities graphically 

A-REI.10 Understand that the graph of an equation in two variables is the set of all its solutions plotted in 

the coordinate plane, often forming a curve (which could be a line).  

A-REI.11 Explain why the x-coordinates of the points where the graphs of the equations y = f(x) and y = 

g(x) intersect are the solutions of the equation f(x) = g(x); find the solutions approximately, e.g., using 

technology to graph the functions, make tables of values, or find successive approximations. Include cases 

where f(x) and/or g(x) are linear, polynomial, rational, absolute value, exponential, and logarithmic 

functions.*  

A-REI.12 Graph the solutions to a linear inequality in two variables as a half-plane (excluding the 

boundary in the case of a strict inequality), and graph the solution set to a system of linear inequalities in 

two variables as the intersection of the corresponding half-planes. 

 
Functions 

Understand the concept of a function and use function notation 

F-IF.1 Understand that a function from one set (called the domain) to another set (called the range) assigns 

to each element of the domain exactly one element of the range. If f is a function and x is an element of its 

domain, then f(x) denotes the output of f corresponding to the input x. The graph of f is the graph of the 

equation y = f(x).  

F-IF.2 Use function notation, evaluate functions for inputs in their domains, and interpret statements that 

use function notation in terms of a context.  

F-IF.3 Recognize that sequences are functions, sometimes defined recursively, whose domain is a subset of 

the integers. For example, the Fibonacci sequence is defined recursively by f(0) = f(1) = 1, f(n+1) = f(n) + 

f(n-1) for n ≥ 1. 

 
Interpret functions that arise in applications in terms of the context 

F-IF.4 For a function that models a relationship between two quantities, interpret key features of graphs and 

tables in terms of the quantities, and sketch graphs showing key features given a verbal description of the 
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relationship. Key features include: intercepts; intervals where the function is increasing, decreasing, 

positive, or negative; relative maximums and minimums; symmetries; end behavior; and periodicity.* 

 
Integrated Mathematics I 

F-IF.5 Relate the domain of a function to its graph and, where applicable, to the quantitative relationship it 

describes. For example, if the function h(n) gives the number of person-hours it takes to assemble n engines 

in a factory, then the positive integers would be an appropriate domain for the function.*  

F-IF.6 Calculate and interpret the average rate of change of a function (presented symbolically or as a 

table) over a specified interval. Estimate the rate of change from a graph.* 

 
Analyze functions using different representations 

F-IF.7 Graph functions expressed symbolically and show key features of the graph, by hand in simple cases 

and using technology for more complicated cases.*  

a. Graph linear and quadratic functions and show intercepts, maxima, and minima.  

F-IF.9 Compare properties of two functions each represented in a different way (algebraically, graphically, 

numerically in tables, or by verbal descriptions). For example, given a graph of one quadratic function and 

an algebraic expression for another, say which has the larger maximum. 

 
Build a function that models a relationship between two quantities 

F-BF.1 Write a function that describes a relationship between two quantities.* a. Determine an explicit 

expression, a recursive process, or steps for calculation from a context.  

F-BF.2 Write arithmetic and geometric sequences both recursively and with an explicit formula, use them 

to model situations, and translate between the two forms.* 

 
Construct and compare linear, quadratic, and exponential models and solve problems 

F-LE.1 Distinguish between situations that can be modeled with linear functions and with exponential 

functions.*  

a. Prove that linear functions grow by equal differences over equal intervals and that exponential functions 

grow by equal factors over equal intervals.  

b. Recognize situations in which one quantity changes at a constant rate per unit interval relative to another.  

c. Recognize situations in which a quantity grows or decays by a constant percent rate per unit interval 

relative to another.  

F-LE.2 Construct linear and exponential functions, including arithmetic and geometric sequences, given a 

graph, a description of a relationship, or two input-output pairs (include reading these from a table).*  

F-LE.3 Observe using graphs and tables that a quantity increasing exponentially eventually exceeds a 

quantity increasing linearly, quadratically, or (more generally) as a polynomial function.* 

 
Interpret expressions for functions in terms of the situation they model 

F-LE.5 Interpret the parameters in a linear or exponential function in terms of a context.* 

 
Integrated Mathematics I 

Geometry 

Experiment with transformations in the plane 

G-CO.1 Know precise definitions of angle, circle, perpendicular line, parallel line, and line segment, based 

on the undefined notions of point, line, distance along a line, and distance around a circular arc.  

G-CO.2 Represent transformations in the plane using, e.g., transparencies and geometry software; describe 

transformations as functions that take points in the plane as inputs and give other points as outputs. 

Compare transformations that preserve distance and angle to those that do not (e.g., translation versus 

horizontal stretch).  

G-CO.3 Given a rectangle, parallelogram, trapezoid, or regular polygon, describe the rotations and 

reflections that carry it onto itself.  

G-CO.4 Develop definitions of rotations, reflections, and translations in terms of angles, circles, 

perpendicular lines, parallel lines, and line segments.  

G-CO.5 Given a geometric figure and a rotation, reflection, or translation, draw the transformed figure 

using, e.g., graph paper, tracing paper, or geometry software. Specify a sequence of transformations that 

will carry a given figure onto another. 
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Understand congruence in terms of rigid motions 

G-CO.6 Use geometric descriptions of rigid motions to transform figures and to predict the effect of a 

given rigid motion on a given figure; given two figures, use the definition of congruence in terms of rigid 

motions to decide if they are congruent.  

G-CO.7 Use the definition of congruence in terms of rigid motions to show that two triangles are congruent 

if and only if corresponding pairs of sides and corresponding pairs of angles are congruent.  

G-CO.8 Explain how the criteria for triangle congruence (ASA, SAS, and SSS) follow from the definition 

of congruence in terms of rigid motions. 

 
Prove geometric theorems 

G-CO.9 Prove theorems about lines and angles. Theorems include: vertical angles are congruent; when a 

transversal crosses parallel lines, alternate interior angles are congruent and corresponding angles are 

congruent; points on a perpendicular bisector of a line segment are exactly those equidistant from the 

segment’s endpoints.  

G-CO.10 Prove theorems about triangles. Theorems include: measures of interior angles of a triangle sum 

to 180; base angles of isosceles triangles are congruent; the segment joining midpoints of two sides of a 

triangle is parallel to the third side and half the length; the medians of a triangle meet at a point.  

G-CO.11 Prove theorems about parallelograms. Theorems include: opposite sides are congruent, opposite 

angles are congruent, the diagonals of a parallelogram bisect each other, and conversely, rectangles are 

parallelograms with congruent diagonals. 

 
Integrated Mathematics I 

Statistics and Probability 

Summarize, represent, and interpret data on a single count or measurement variable 

S-ID.1 Represent data with plots on the real number line (dot plots, histograms, and box plots).*  

S-ID.2 Use statistics appropriate to the shape of the data distribution to compare center (median, mean) and 

spread (interquartile range, standard deviation) of two or more different data sets.*  

S-ID.3 Interpret differences in shape, center, and spread in the context of the data sets, accounting for 

possible effects of extreme data points (outliers).* 

 
Summarize, represent, and interpret data on two categorical and quantitative variables 

S-ID.5 Summarize categorical data for two categories in two-way frequency tables. Interpret relative 

frequencies in the context of the data (including joint, marginal, and conditional relative frequencies). 

Recognize possible associations and trends in the data.*  

S-ID.6 Represent data on two quantitative variables on a scatter plot, and describe how the variables are 

related.*  

a. Fit a function to the data; use functions fitted to data to solve problems in the context of the data. Use 

given functions or choose a function suggested by the context. Emphasize linear, quadratic, and exponential 

models.  

c. Fit a linear function for a scatter plot that suggests a linear association. 

 
Interpret linear models 

S-ID.7 Interpret the slope (rate of change) and the intercept (constant term) of a linear model in the context 

of the data.*  

S-ID.8 Compute (using technology) and interpret the correlation coefficient of a linear fit.*  

S-ID.9 Distinguish between correlation and causation.* 

 
Integrated Mathematics I 

Number and Quantity 

Extend the properties of exponents to rational exponents 

N-RN.1 Explain how the definition of the meaning of rational exponents follows from extending the 

properties of integer exponents to those values, allowing for a notation for radicals in terms of rational 

exponents. For example, we define 51/3 to be the cube root of 5 because we want [51/3] 3 = 5(1/3) 3 to 

hold, so [51/3] 3 must equal 5.  

N-RN.2 Rewrite expressions involving radicals and rational exponents using the properties of exponents. 
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Use properties of rational and irrational numbers 

N-RN.3 Explain why the sum or product of two rational numbers is rational; that the sum of a rational 

number and an irrational number is irrational; and that the product of a nonzero rational number and an 

irrational number is irrational. 

 
Reason quantitatively and use units to solve problems 

N-Q.2 Define appropriate quantities for the purpose of descriptive modeling.* 

 
Perform arithmetic operations with complex numbers 

N-CN.1 Know there is a complex number i such that i 2 = −1, and every complex number has the form a + 

bi with a and b real.  

N-CN.2 Use the relation i 2 = –1 and the commutative, associative, and distributive properties to add, 

subtract, and multiply complex numbers. 

 
Use complex numbers in polynomial identities and equations 

N-CN.7 Solve quadratic equations with real coefficients that have complex solutions. 

Algebra 

Interpret the structure of expressions 

A-SSE.1 Interpret expressions that represent a quantity in terms of its context.* b. Interpret complicated 

expressions by viewing one or more of their parts as a single entity. For example, interpret P(1+r)n as the 

product of P and a factor not depending on P. 

Integrated Mathematics II 

A-SSE.2 Use the structure of an expression to identify ways to rewrite it. For example, see x4 – y 4 as (x2 ) 

2 – (y2 ) 2, thus recognizing it as a difference of squares that can be factored as (x2 – y 2 ) (x2 + y2 ). 

 
Write expressions in equivalent forms to solve problems 

A-SSE.3 Choose and produce an equivalent form of an expression to reveal and explain properties of the 

quantity represented by the expression.*  

a. Factor a quadratic expression to reveal the zeros of the function it defines.  

b. Complete the square in a quadratic expression to reveal the maximum or minimum value of the function 

it defines. 

 
Perform arithmetic operations on polynomials 

A-APR.1 Understand that polynomials form a system analogous to the integers, namely, they are closed 

under the operations of addition, subtraction, and multiplication; add, subtract, and multiply polynomials. 

 
Create equations that describe numbers or relationships 

A-CED.1 Create equations and inequalities in one variable and use them to solve problems. Include 

equations arising from linear and quadratic functions, and simple rational and exponential functions.*  

A-CED.2 Create equations in two or more variables to represent relationships between quantities; graph 

equations on coordinate axes with labels and scales.*  

A-CED.4 Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving 

equations. For example, rearrange Ohm’s law V = IR to highlight resistance R.* 

 
Understand solving equations as a process of reasoning and explain the reasoning M 

A-REI.1 Explain each step in solving a simple equation as following from the equality of numbers asserted 

at the previous step, starting from the assumption that the original equation has a solution. Construct a 

viable argument to justify a solution method. 

 
Solve equations and inequalities in one variable 

A-REI.4 Solve quadratic equations in one variable.  

a. Use the method of completing the square to transform any quadratic equation in x into an equation of the 

form (x – p) 2 = q that has the same solutions. Derive the quadratic formula from this form.  
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b. Solve quadratic equations by inspection (e.g., for x 2 = 49), taking square roots, completing the square, 

the quadratic formula and factoring, as appropriate to the initial form of the equation. Recognize when the 

quadratic formula gives complex solutions and write them as a ± bi for real numbers a and b. 

 
Solve systems of equations 

A-REI.7 Solve a simple system consisting of a linear equation and a quadratic equation in two variables 

algebraically and graphically. For example, find the points of intersection between the line y = -3x and the 

circle x2 + y2 = 3. 

 
Functions 

Interpret functions that arise in applications in terms of the context M 

F-IF.4 For a function that models a relationship between two quantities, interpret key features of graphs and 

tables in terms of the quantities, and sketch graphs showing key features given a verbal description of the 

relationship. Key features include: intercepts; intervals where the function is increasing, decreasing, 

positive, or negative; relative maximums and minimums; symmetries; end behavior; and periodicity.*  

F-IF.5 Relate the domain of a function to its graph and, where applicable, to the quantitative relationship it 

describes. For example, if the function h(n) gives the number of person-hours it takes to assemble n engines 

in a factory, then the positive integers would be an appropriate domain for the function.*  

F-IF.6 Calculate and interpret the average rate of change of a function (presented symbolically or as a 

table) over a specified interval. Estimate the rate of change from a graph.* 

 
Analyze functions using different representations 

F-IF.7 Graph functions expressed symbolically and show key features of the graph, by hand in simple cases 

and using technology for more complicated cases.*  

a. Graph linear and quadratic functions and show intercepts, maxima, and minima.  

b. Graph square root, cube root, and piecewise-defined functions, including step functions and absolute 

value functions.  

e. Graph exponential and logarithmic functions, showing intercepts and end behavior, and trigonometric 

functions, showing period, midline, and amplitude.  

F-IF.8 Write a function defined by an expression in different but equivalent forms to reveal and explain 

different properties of the function.  

a. Use the process of factoring and completing the square in a quadratic function to show zeros, extreme 

values, and symmetry of the graph, and interpret these in terms of a context.  

b. Use the properties of exponents to interpret expressions for exponential functions. For example, identify 

percent rate of change in functions such as y = (1.02)t , y = (0.97)t , y = (1.01)12t, y = (1.2)t/10, and 

classify them as representing exponential growth and decay.  

F-IF.9 Compare properties of two functions each represented in a different way (algebraically, graphically, 

numerically in tables, or by verbal descriptions). For example, given a graph of one quadratic function and 

an algebraic expression for another, say which has the larger maximum. 

Integrated Mathematics II 

Build a function that models a relationship between two quantities 

F-BF.1 Write a function that describes a relationship between two quantities.*  

a. Determine an explicit expression, a recursive process, or steps for calculation from a context.  

b. Combine standard function types using arithmetic operations. For example, build a function that models 

the temperature of a cooling body by adding a constant function to a decaying exponential, and relate these 

functions to the model. 

 
Build new functions from existing functions 

F-BF.3 Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for specific 

values of k (both positive and negative); find the value of k given the graphs. Experiment with cases and 

illustrate an explanation of the effects on the graph using technology. Include recognizing even and odd 

functions from their graphs and algebraic expressions for them. 
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Geometry 

Understand similarity in terms of similarity transformations 

G-SRT.1 Verify experimentally the properties of dilations given by a center and a scale factor:  

a. A dilation takes a line not passing through the center of the dilation to a parallel line, and leaves a line 

passing through the center unchanged.  

b. The dilation of a line segment is longer or shorter in the ratio given by the scale factor.  

G-SRT.2 Given two figures, use the definition of similarity in terms of similarity transformations to decide 

if they are similar; explain using similarity transformations the meaning of similarity for triangles as the 

equality of all corresponding pairs of angles and the proportionality of all corresponding pairs of sides.  

G-SRT.3 Use the properties of similarity transformations to establish the AA criterion for two triangles to 

be similar. 

 
Prove theorems using similarity 

G-SRT.4 Prove theorems about triangles. Theorems include: a line parallel to one side of a triangle divides 

the other two proportionally, and conversely; the Pythagorean Theorem proved using triangle similarity.  

G-SRT.5 Use congruence and similarity criteria for triangles to solve problems and to prove relationships 

in geometric figures. 

 
Define trigonometric ratios and solve problems involving right triangles 

G-SRT.6 Understand that by similarity, side ratios in right triangles are properties of the angles in the 

triangle, leading to definitions of trigonometric ratios for acute angles.  

G-SRT.7 Explain and use the relationship between the sine and cosine of complementary angles. 

Integrated Mathematics II 

G-SRT.8 Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied 

problems.* 

 
Explain volume formulas and use them to solve problems 

G-GMD.1 Give an informal argument for the formulas for the circumference of a circle, area of a circle, 

volume of a cylinder, pyramid, and cone. Use dissection arguments, Cavalieri’s principle, and informal 

limit arguments.  

G-GMD.3 Use volume formulas for cylinders, pyramids, cones, and spheres to solve problems.* 

Statistics and Probability* 

Summarize, represent, and interpret data on two categorical and quantitative variables 

S-ID.6 Represent data on two quantitative variables on a scatter plot, and describe how the variables are 

related.*  

a. Fit a function to the data; use functions fitted to data to solve problems in the context of the data. Use 

given functions or choose a function suggested by the context. Emphasize linear, quadratic, and exponential 

models.  

b. Informally assess the fit of a function by plotting and analyzing residuals. 

 
Understand independence and conditional probability and use them to interpret data 

S-CP.1 Describe events as subsets of a sample space (the set of outcomes) using characteristics (or 

categories) of the outcomes, or as unions, intersections, or complements of other events (“or,” “and,” 

“not”).*  

S-CP.2 Understand that two events A and B are independent if the probability of A and B occurring 

together is the product of their probabilities, and use this characterization to determine if they are 

independent.*  

S-CP.3 Understand the conditional probability of A given B as P(A and B)/P(B), and interpret 

independence of A and B as saying that the conditional probability of A given B is the same as the 

probability of A, and the conditional probability of B given A is the same as the probability of B.*  

S-CP.4 Construct and interpret two-way frequency tables of data when two categories are associated with 

each object being classified. Use the two-way table as a sample space to decide if events are independent 

and to approximate conditional probabilities. For example, collect data from a random sample of students 

in your school on their favorite subject among math, science, and English. Estimate the probability that a 
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randomly selected student from your school will favor science given that the student is in tenth grade. Do 

the same for other subjects and compare the results.*  

S-CP.5 Recognize and explain the concepts of conditional probability and independence in everyday 

language and everyday situations. For example, compare the chance of having lung cancer if you are a 

smoker with the chance of being a smoker if you have lung cancer. 

Integrated Mathematics II 

Use the rules of probability to compute probabilities of compound events in a uniform probability model 

S-CP.6 Find the conditional probability of A given B as the fraction of B’s outcomes that also belong to A, 

and interpret the answer in terms of the model.*  

S-CP.7 Apply the Addition Rule, P(A or B) = P(A) + P(B) – P(A and B), and interpret the answer in terms 

of the model.* 

Integrated Mathematics III 

Number and Quantity 

Reason quantitatively and use units to solve problems 

N-Q.2 Define appropriate quantities for the purpose of descriptive modeling.* 

Algebra 

Interpret the structure of expressions 

A-SSE.2 Use the structure of an expression to identify ways to rewrite it. For example, see x4 – y 4 as (x2 ) 

2 – (y2 ) 2 , thus recognizing it as a difference of squares that can be factored as (x2 – y 2 )(x2 + y2 ). 

 
Write expressions in equivalent forms to solve problems 

A-SSE.4 Derive the formula for the sum of a finite geometric series (when the common ratio is not 1), and 

use the formula to solve problems. For example, calculate mortgage payments.* 

 
Understand the relationship between zeros and factors of polynomials 

A-APR.2 Know and apply the Remainder Theorem: For a polynomial p(x) and a number a, the remainder 

on division by x – a is p(a), so p(a) = 0 if and only if (x – a) is a factor of p(x).  

A-APR.3 Identify zeros of polynomials when suitable factorizations are available, and use the zeros to 

construct a rough graph of the function defined by the polynomial. 

 
Use polynomial identities to solve problems 

A-APR.4 Prove polynomial identities and use them to describe numerical relationships. For example, the 

polynomial identity (x2 + y2 ) 2 = (x2 – y 2 ) 2 + (2xy)2 can be used to generate Pythagorean triples. 

 
Rewrite rational expressions 

 
A-APR.6 Rewrite simple rational expressions in different forms; write a(x)/b(x) in the form q(x) + 

r(x)/b(x), where a(x), b(x), q(x), and r(x) are polynomials with the degree of r(x) less than the degree of 

b(x), using inspection, long division, or, for the more complicated examples, a computer algebra system. 

 
Integrated Mathematics III 

Create equations that describe numbers or relationships 

A-CED.1 Create equations and inequalities in one variable and use them to solve problems. Include 

equations arising from linear and quadratic functions, and simple rational and exponential functions.*  

A-CED.2 Create equations in two or more variables to represent relationships between quantities; graph 

equations on coordinate axes with labels and scales.* 

 

Understand solving equations as a process of reasoning and explain the reasoning 

A-REI.1 Explain each step in solving a simple equation as following from the equality of numbers asserted 

at the previous step, starting from the assumption that the original equation has a solution. Construct a 

viable argument to justify a solution method.  

A-REI.2 Solve simple rational and radical equations in one variable, and give examples showing how 

extraneous solutions may arise. 
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Represent and solve equations and inequalities graphically 

A-REI.11 Explain why the x-coordinates of the points where the graphs of the equations y = f(x) and y = 

g(x) intersect are the solutions of the equation f(x) = g(x); find the solutions approximately, e.g., using 

technology to graph the functions, make tables of values, or find successive approximations. Include cases 

where f(x) and/or g(x) are linear, polynomial, rational, absolute value, exponential, and logarithmic 

functions.* 

 
Interpret functions that arise in applications in terms of the context 

F-IF.4 For a function that models a relationship between two quantities, interpret key features of graphs and 

tables in terms of the quantities, and sketch graphs showing key features given a verbal description of the 

relationship. Key features include: intercepts; intervals where the function is increasing, decreasing, 

positive, or negative; relative maximums and minimums; symmetries; end behavior; and periodicity.*  

F-IF.6 Calculate and interpret the average rate of change of a function (presented symbolically or as a 

table) over a specified interval. Estimate the rate of change from a graph.* 

 
Analyze functions using different representations 

F-IF.7 Graph functions expressed symbolically and show key features of the graph, by hand in simple cases 

and using technology for more complicated cases.* c. Graph polynomial functions, identifying zeros when 

suitable factorizations are available, and showing end behavior. e. Graph exponential and logarithmic 

functions, showing intercepts and end behavior, and trigonometric functions, showing period, midline, and 

amplitude. 

F-IF.9 Compare properties of two functions each represented in a different way (algebraically, graphically, 

numerically in tables, or by verbal descriptions). For example, given a graph of one quadratic function and 

an algebraic expression for another, say which has the larger maximum. 

 

Build new functions from existing functions 

F-BF.3 Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for specific 

values of k (both positive and negative); find the value of k given the graphs. Experiment with cases and 

illustrate an explanation of the effects on the graph using technology. Include recognizing even and odd 

functions from their graphs and algebraic expressions for them.  

F-BF.4 Find inverse functions. a. Solve an equation of the form f(x) = c for a simple function f that has an 

inverse and write an expression for the inverse. For example, f(x) =2x3 or f(x) = (x+1)/(x-1) for x ≠ 1. 

 
Construct and compare linear, quadratic, and exponential models and solve problems 

F-LE.4 For exponential models, express as a logarithm the solution to abct = d where a, c, and d are 

numbers and the base b is 2, 10, or e; evaluate the logarithm using technology.* 

 

Extend the domain of trigonometric functions using the unit circle 

F-TF.1 Understand radian measure of an angle as the length of the arc on the unit circle subtended by the 

angle.  

F-TF.2 Explain how the unit circle in the coordinate plane enables the extension of trigonometric functions 

to all real numbers, interpreted as radian measures of angles traversed counterclockwise around the unit 

circle. 

 
Model periodic phenomena with trigonometric functions 

F-TF.5 Choose trigonometric functions to model periodic phenomena with specified amplitude, frequency, 

and midline.* 

 
Prove and apply trigonometric identities 

F-TF.8 Prove the Pythagorean identity sin (Θ)2 + cos (Θ)2 = 1 and use it to find sin (Θ), cos (Θ), or tan 

(Θ), given sin (Θ), cos (Θ), or tan (Θ) and the quadrant of the angle. 
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Integrated Mathematics III 

Geometry 

Make geometric constructions 

G-CO.12 Make formal geometric constructions with a variety of tools and methods (compass and 

straightedge, string, reflective devices, paper folding, dynamic geometric software, etc.). Copying a 

segment; copying an angle; bisecting a segment; bisecting an angle; constructing perpendicular lines, 

including the perpendicular bisector of a line segment; and constructing a line parallel to a given line 

through a point not on the line.  

G-CO.13 Construct an equilateral triangle, a square, and a regular hexagon inscribed in a circle. 

 
Understand and apply theorems about circles 

G-C.1 Prove that all circles are similar.  

G-C.2 Identify and describe relationships among inscribed angles, radii, and chords. Include the 

relationship between central, inscribed, and circumscribed angles; inscribed angles on a diameter are right 

angles; the radius of a circle is perpendicular to the tangent where the radius intersects the circle.  

G-C.3 Construct the inscribed and circumscribed circles of a triangle, and prove properties of angles for a 

quadrilateral inscribed in a circle. 

 
Find arc lengths and areas of sectors of circles 

G-C.5 Derive using similarity the fact that the length of the arc intercepted by an angle is proportional to 

the radius, and define the radian measure of the angle as the constant of proportionality; derive the formula 

for the area of a sector. 

 
Translate between the geometric description and the equation for a conic section 

G-GPE.1 Derive the equation of a circle of given center and radius using the Pythagorean Theorem; 

complete the square to find the center and radius of a circle given by an equation.  

G-GPE.2 Derive the equation of a parabola given a focus and directrix. 

 
Use coordinates to prove simple geometric theorems algebraically 

G-GPE.4 Use coordinates to prove simple geometric theorems algebraically. For example, prove or 

disprove that a figure defined by four given points in the coordinate plane is a rectangle; prove or disprove 

that the point (1, √3) lies on the circle centered at the origin and containing the point (0, 2).  

G-GPE.5 Prove the slope criteria for parallel and perpendicular lines and use them to solve geometric 

problems (e.g., find the equation of a line parallel or perpendicular to a given line that passes through a 

given point). 

 
Integrated Mathematics III 

G-GPE.6 Find the point on a directed line segment between two given points that partitions the segment in 

a given ratio.  

G-GPE.7 Use coordinates to compute perimeters of polygons and areas of triangles and rectangles, e.g., 

using the distance formula.* 

 

Visualize relationships between two-dimensional and three-dimensional objects 

G-GMD.4 Identify the shapes of two-dimensional cross-sections of three-dimensional objects, and identify 

three-dimensional objects generated by rotations of two-dimensional objects. 

 

Apply geometric concepts in modeling situations 

G-MG.1 Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a 

tree trunk or a human torso as a cylinder).*  

G-MG.2 Apply concepts of density based on area and volume in modeling situations (e.g., persons per 

square mile, BTUs per cubic foot).*  

G-MG.3 Apply geometric methods to solve design problems (e.g., designing an object or structure to 

satisfy physical constraints or minimize cost; working with typographic grid systems based on ratios).* 
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Statistics and Probability* 

Summarize, represent, and interpret data on a single count or measurement variable S 

S-ID.4 Use the mean and standard deviation of a data set to fit it to a normal distribution and to estimate 

population percentages. Recognize that there are data sets for which such a procedure is not appropriate. 

Use calculators, spreadsheets, and tables to estimate areas under the normal curve.* 

 
Summarize, represent, and interpret data on two categorical and quantitative variables 

S-ID.6 Represent data on two quantitative variables on a scatter plot, and describe how the variables are 

related.*  

a. Fit a function to the data; use functions fitted to data to solve problems in the context of the data. Use 

given functions or choose a function suggested by the context. Emphasize linear, quadratic, and exponential 

models.  

b. Informally assess the fit of a function by plotting and analyzing residuals. 

 
Understand and evaluate random processes underlying statistical experiments 

S-IC.1 Understand statistics as a process for making inferences about population parameters based on a 

random sample from that population. 

 
Integrated Mathematics III 

S-IC.2 Decide if a specified model is consistent with results from a given data-generating process, e.g., 

using simulation. For example, a model says a spinning coin falls heads up with probability 0.5. Would a 

result of 5 tails in a row cause you to question the model?* 

 
Make inferences and justify conclusions from sample surveys, experiments, and observational studies 

S-IC.3 Recognize the purposes of and differences among sample surveys, experiments, and observational 

studies; explain how randomization relates to each.*  

S-IC.4 Use data from a sample survey to estimate a population mean or proportion; develop a margin of 

error through the use of simulation models for random sampling.*  

S-IC.5 Use data from a randomized experiment to compare two treatments; use simulations to decide if 

differences between parameters are significant.*  

S-IC.6 Evaluate reports based on data.* 

 
Advanced Mathematics Plus 

Number and Quantity 

Perform arithmetic operations with complex numbers 

N-CN.3 Find the conjugate of a complex number; use conjugates to find moduli and quotients of complex 

numbers. 

 
Represent complex numbers and their operations on the complex plane 

N-CN.4 Represent complex numbers on the complex plane in rectangular and polar form (including real 

and imaginary numbers), and explain why the rectangular and polar forms of a given complex number 

represent the same number.  

N-CN.5 Represent addition, subtraction, multiplication, and conjugation of complex numbers geometrically 

on the complex plane; use properties of this representation for computation. For example, (–1 + √3 i)3 = 8 

because (–1 + √3 i) has modulus 2 and argument 120°.  

N-CN.6 Calculate the distance between numbers in the complex plane as the modulus of the difference, and 

the midpoint of a segment as the average of the numbers at its endpoints. 

 
Use complex numbers in polynomial identities and equations 

N-CN.8 Extend polynomial identities to the complex numbers. For example, rewrite x2 + 4 as (x + 2i)(x – 

2i).  

N-CN.9 Know the Fundamental Theorem of Algebra; show that it is true for quadratic polynomials 

 
Represent and model with vector quantities 

N-VM.1 Recognize vector quantities as having both magnitude and direction. Represent vector quantities 

by directed line segments, and use appropriate symbols for vectors and their magnitudes (e.g., v, |v|, ||v||, v).  
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N-VM.2 Find the components of a vector by subtracting the coordinates of an initial point from the 

coordinates of a terminal point.  

N-VM.3 Solve problems involving velocity and other quantities that can be represented by vectors. 

 
Advanced Mathematics Plus 

Perform operations on vectors 
N-VM.4 Add and subtract vectors.  

a. Add vectors end-to-end, component-wise, and by the parallelogram rule. Understand that the magnitude 

of a sum of two vectors is typically not the sum of the magnitudes.  

b. Given two vectors in magnitude and direction form, determine the magnitude and direction of their sum.  

c. Understand vector subtraction v – w as v + (–w), where –w is the additive inverse of w, with the same 

magnitude as w and pointing in the opposite direction. Represent vector subtraction graphically by 

connecting the tips in the appropriate order, and perform vector subtraction component-wise. 

N-VM.5 Multiply a vector by a scalar.  

a. Represent scalar multiplication graphically by scaling vectors and possibly reversing their direction; 

perform scalar multiplication component-wise, e.g., as c(vx, vy) = (cvx, cvy).  

b. Compute the magnitude of a scalar multiple cv using ||cv|| = |c|v. Compute the direction of cv knowing 

that when |c|v 0, the direction of cv is either along v (for c > 0) or against v (for c < 0). 

 
Perform operations on matrices and use matrices in applications 

N-VM.6 Use matrices to represent and manipulate data, e.g., to represent payoffs or incidence relationships 

in a network.  

N-VM.7 Multiply matrices by scalars to produce new matrices, e.g., as when all of the payoffs in a game 

are doubled.  

N-VM.8 Add, subtract, and multiply matrices of appropriate dimensions.  

N-VM.9 Understand that, unlike multiplication of numbers, matrix multiplication for square matrices is not 

a commutative operation, but still satisfies the associative and distributive properties.  

N-VM.10 Understand that the zero and identity matrices play a role in matrix addition and multiplication 

similar to the role of 0 and 1 in the real numbers. The determinant of a square matrix is nonzero if and only 

if the matrix has a multiplicative inverse.  

N-VM.11 Multiply a vector (regarded as a matrix with one column) by a matrix of suitable dimensions to 

produce another vector. Work with matrices as transformations of vectors.  

N-VM.12 Work with 2 × 2 matrices as transformations of the plane, and interpret the absolute value of the 

determinant in terms of area. 

 
Algebra 

Use polynomial identities to solve problems 

A-APR.5 Know and apply the Binomial Theorem for the expansion of (x + y) n in powers of x and y for a 

positive integer n, where x and y are any numbers, with coefficients determined for example by Pascal’s 

Triangle. 

 

Advanced Mathematics Plus 

Rewrite rational expressions 

A-APR.7 Understand that rational expressions form a system analogous to the rational numbers, closed 

under addition, subtraction, multiplication, and division by a nonzero rational expression; add, subtract, 

multiply, and divide rational expressions. 

 
Solve systems of equations 

A-REI.8 Represent a system of linear equations as a single matrix equation in a vector variable.  

A-REI.9 Find the inverse of a matrix if it exists and use it to solve systems of linear equations (using 

technology for matrices of dimension 3 × 3 or greater). 

 
Functions 

Analyze functions using different representations 

F-IF.7 Graph functions expressed symbolically and show key features of the graph, by hand in simple cases 

and using technology for more complicated cases.*  
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d. Graph rational functions, identifying zeros and asymptotes when suitable factorizations are available, 

and showing end behavior. 

 
Build a function that models a relationship between two quantities 

F-BF.1 Write a function that describes a relationship between two quantities. *  

c. Compose functions. For example, if T(y) is the temperature in the atmosphere as a function of height, 

and h(t) is the height of a weather balloon as a function of time, then T(h(t)) is the temperature at the 

location of the weather balloon as a function of time. 

 
Build new functions from existing functions 

F-BF.4 Find inverse functions.  

b. Verify by composition that one function is the inverse of another.  

c. Read values of an inverse function from a graph or a table, given that the function has an inverse.  

d. Produce an invertible function from a non-invertible function by restricting the domain.  

F-BF.5 Understand the inverse relationship between exponents and logarithms and use this relationship to 

solve problems involving logarithms and exponents. 

 
Advanced Mathematics Plus 

Extend the domain of trigonometric functions using the unit circle 

F-TF.3 Use special triangles to determine geometrically the values of sine, cosine, tangent for π/3, π/4 and 

π/6, and use the unit circle to express the values of sine, cosine, and tangent for π–x, π+x, and 2π–x in terms 

of their values for x, where x is any real number.  

F-TF.4 Use the unit circle to explain symmetry (odd and even) and periodicity of trigonometric functions. 

 

Model periodic phenomena with trigonometric functions 

F-TF.6 Understand that restricting a trigonometric function to a domain on which it is always increasing or 

always decreasing allows its inverse to be constructed.  

F-TF.7 Use inverse functions to solve trigonometric equations that arise in modeling contexts; evaluate the 

solutions using technology, and interpret them in terms of the context. * 

 

Prove and apply trigonometric identities 

F-TF.9 Prove the addition and subtraction formulas for sine, cosine, and tangent and use them to solve 

problems. 

 
Geometry 

Apply trigonometry to general triangles 

G-SRT.9 Derive the formula A = ½ ab sin(C) for the area of a triangle by drawing an auxiliary line from a 

vertex perpendicular to the opposite side.  

G-SRT.10 Prove the Laws of Sines and Cosines and use them to solve problems.  

G-SRT.11 Understand and apply the Law of Sines and the Law of Cosines to find unknown measurements 

in right and non-right triangles (e.g., surveying problems, resultant forces). 

 
Understand and apply theorems about circles 

G-C.4 Construct a tangent line from a point outside a given circle to the circle. 

 
Translate between the geometric description and the equation for a conic section 

Advanced Mathematics Plus 

G-GPE.3 Derive the equations of ellipses and hyperbolas given the foci, using the fact that the sum or 

difference of distances from the foci is constant. 

 
Explain volume formulas and use them to solve problems 

G-GMD.2 Give an informal argument using Cavalieri’s principle for the formulas for the volume of a 

sphere and other solid figures. 
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Statistics and Probability* 

Use the rules of probability to compute probabilities of compound events in a uniform probability model 

S-CP.8 Apply the general Multiplication Rule in a uniform probability model, P(A and B) = P(A)P(B|A) = 

P(B)P(A|B), and interpret the answer in terms of the model.*  

S-CP.9 Use permutations and combinations to compute probabilities of compound events and solve 

problems.* 

 
Calculate expected values and use them to solve problems 

S-MD.1 Define a random variable for a quantity of interest by assigning a numerical value to each event in 

a sample space; graph the corresponding probability distribution using the same graphical displays as for 

data distributions.*  

S-MD.2 Calculate the expected value of a random variable; interpret it as the mean of the probability 

distribution.*  

S-MD.3 Develop a probability distribution for a random variable defined for a sample space in which 

theoretical probabilities can be calculated; find the expected value. For example, find the theoretical 

probability distribution for the number of correct answers obtained by guessing on all five questions of a 

multiple-choice test where each question has four choices, and find the expected grade under various 

grading schemes.*  

S-MD.4 Develop a probability distribution for a random variable defined for a sample space in which 

probabilities are assigned empirically; find the expected value. For example, find a current data distribution 

on the number of TV sets per household in the United States, and calculate the expected number of sets per 

household. How many TV sets would you expect to find in 100 randomly selected households?* 

 
Advanced Mathematics Plus 

Use probability to evaluate outcomes of decisions 

S-MD.5 Weigh the possible outcomes of a decision by assigning probabilities to payoff values and finding 

expected values. *  

a. Find the expected payoff for a game of chance. For example, find the expected winnings from a state 

lottery ticket or a game at a fast-food restaurant.  

b. Evaluate and compare strategies on the basis of expected values. For example, compare a high-

deductible versus a low-deductible automobile insurance policy using various, but reasonable, chances of 

having a minor or a major accident.*  

S-MD.6 Use probabilities to make fair decisions (e.g., drawing by lots, using a random number generator).*  

S-MD.7 Analyze decisions and strategies using probability concepts (e.g., product testing, medical testing, 

pulling a hockey goalie at the end of a game).* 
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Appendix E: International Society for Technology in 

Education Standards (ISTE)  
 

 

 

T1 Creativity and Innovation  

T2 Communication and Collaboration  

T3 Research and Information Fluency  

T4 Critical Thinking, Problem Solving, and Decision Making  

T5 Digital Citizenship  

T6 Technology Operations and Concepts  

 

T1 Creativity and Innovation  

Students demonstrate creative thinking, construct knowledge, and develop innovative 

products and processes using technology. Students do the following: 

a. Apply existing knowledge to generate new ideas, products, or processes. 

b. Create original works as a means of personal or group expression. 

c. Use models and simulations to explore complex systems and issues. 

d. Identify trends and forecast possibilities. 

 

T2 Communication and Collaboration  

Students use digital media and environments to communicate and work collaboratively, 

including at a distance, to support individual learning and contribute to the learning of 

others. Students do the following: 

a. Interact, collaborate, and publish with peers, experts, or others employing a variety of 

digital environments and media. 

b. Communicate information and ideas effectively to multiple audiences using a variety 

of media and formats. 

c. Develop cultural understanding and global awareness by engaging with learners of 

other cultures. 

d. Contribute to project teams to produce original works or solve problems. 

 

ISTE  Crosswalk for Horticulture 

  Unit 

1 

Unit 

2 

Unit 

3 

Unit 

4 

Unit 

5 

Unit 

6 

Unit 

7 

Unit 

8 

Unit 

9 

Unit 

10 

Unit 

11 

Unit 

12 

Unit 

13 

Unit 

14 

Unit 

15 

NETS 

Standards 

                

T1  X X X X X    X  X     

T2  X X  X X X  X X X X X   X 

T3  X  X X X X  X X X   X X  

T4  X  X   X  X X       

T5   X        X      

T6  X X x X X X  X X X X x X X X 
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T3 Research and Information Fluency  

Students apply digital tools to gather, evaluate, and use information. Students do the 

following: 

a. Plan strategies to guide inquiry.  

b. Locate, organize, analyze, evaluate, synthesize, and ethically use information from a 

variety of sources and media. 

c. Evaluate and select information sources and digital tools based on the appropriateness 

to specific tasks.  

d. Process data and report results. 

 

T4 Critical Thinking, Problem Solving, and Decision Making  

Students use critical-thinking skills to plan and conduct research, manage projects, solve 

problems, and make informed decisions using appropriate digital tools and resources. 

Students do the following: 

a. Identify and define authentic problems and significant questions for investigation. 

b. Plan and manage activities to develop a solution or complete a project. 

c. Collect and analyze data to identify solutions and/or make informed decisions. 

d. Use multiple processes and diverse perspectives to explore alternative solutions. 

 

T5 Digital Citizenship  

Students understand human, cultural, and societal issues related to technology and practice 

legal and ethical behavior. Students do the following: 

a. Advocate and practice safe, legal, and responsible use of information and technology. 

b. Exhibit a positive attitude toward using technology that supports collaboration, 

learning, and productivity. 

c. Demonstrate personal responsibility for lifelong learning. 

d. Exhibit leadership for digital citizenship. 

 

T6 Technology Operations and Concepts  

Students demonstrate a sound understanding of technology concepts, systems, and 

operations. Students do the following: 

a. Understand and use technology systems. 

b. Select and use applications effectively and productively.  

c. Troubleshoot systems and applications. 

d. Transfer current knowledge to learning of new technologies. 
 

 

 

 

 

 

 

 

 

 

 

 

 

Source:  Miss. Code Admin. § 37-1-3, 37-31-103 (Adopted 07/2016) 


